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THE  CHIEF  OP  ENGI- 
)B  1S86. 

1  in  the  Back  Cove,  Portsmouth 
end —  Improven i ont  of  navi- 
Portland,  Maine. 

to       fl 
ily,        insert        interested 
•  feet         to         80  feet 
to        187f>, 


;,      ,  99  feet        ahould  be        26 

;        29  feet        should  be        26 

lajor  Stickney  in  his  report  of 
locks  not  being  completed,  no 
probable  that  the  cost  of  such 
work  will  increase  the  estimate 


74.07        to        7,407 
ch 

;ublean,  Louisiana,  insert : 
been  as  follows : 

17,500 

7,500 

4,000 

19.000. 

$100,000        to        $109,000; 
instrument        to        invest- 

>  subjected        should  be         not 

188-40        to        10,840 
e        rest        to        crest 
664,364        to        66,436.4 

deepening  since  1BS1  of  from  1 
en  the  jetties,  the  greatest  scoar 
iter.  The  improvement  in  depth 
feet  beyond  the  end  of  the  east 
vithin.  Beyond  this  there  is  a 
cnrred,  while  beyond  this  again 
iiths  of  a  foot  in  the  line  of  the 

.oaled  from  1  to  4  feet,  the  great- 
shore.  From  a  point  1,000  feet 
he  new  channel  and  the  founda- 
there  has  beeu  a  shoaling  which 
be  decrease  in  depth  is  greatest 
ally  toward  the  eastward.  The 
and  it  is  evident  that  the  shoal- 
if  the  westerly  sand-drift  against 
bottom  was  found  to  extend  H 
(y,  white  now  sand  is  only  found 
twurd  than  1,800  feet  from  the 
ompletely  covers  the  foundation 
e jetty. 


Page  1384. — Omit  paragraph  (second  from  bottom)  beginning  with        Behind  the 

west  jetty,  &o. 
Page  12^7. — Fourth  paragraph,  second  line,  change        700        to       7,000 
Page  1325.— Fifth  and  sixth  lines,  change        |14,4r»l        to        $14,541 
Page  1327. — Fonr  lines  from  bottom,  change        720        to        750 
Page  1329.— Fourth  paragraph,  fourth  line,  change        4,027,63b'        to        4,027.636. 
Fourth  paragraph,  seventh  line,  change      14,566,616      to      14,566.616. 
Page  1332.— Fifth  paragraph,  third  line,  change        station  No.  1        to        station 

No.  4 
Page  1334. — Under  heading  Improvement  of  Harbor  at  Brazos  Santiago,  Texas, 

change        appropriated  1885-,86        to        appropriated  1680-'86 
Page  1341. — Paragraph  next  to  the  last,  second  line,  change        1885        to         1884 
Page  1342.— Fortieth  line,  change        727,049.10        to        725,049.10 
Page  1344. — Paragraph  2,  tenth  line,  change        drains        to        draws 
Page  1345. — Paragraph  6,  sixteenth  line,  change        1879        to        1877 
Page  1358. — Under  commercial  statistics,  after  the  words  lumber  and  timber  feet 

B.  M.,  change        100,000        to        1,100,000 
Page  1363.— Six  lines  from  bottom,  change        1880        to        1883. 
Page  1372. — Paragraph  5.  eleventh  line,   change        two  hundred  and  thirty 

to        three  hundred  and  twenty 
Page  1400.—  Paragraph  5,  last  line,  change       $12,000        to        $2,000. 
Page  1421. — Above  money  statement  insert: 

ABSTRACT  OP  APPROPRIATIONS. 

By  act  approved  June  18,  1878 $250,000 

By  act  approved  March  3,  1879*    100,000 

By  act  approved  June  14, 1880 150,000 

By  act  approved  March  3,  1881 200,000 

By  act  passed  August  2,  1882 250,000 

By  act  approved  July  5,  1884 250,000 

Total 1,200,000 

Page  1422. — Eleventh  line  from  bottom  change        4        to        3 

Page  1447. — Third  paragraph,  ninth  line,  change  1854        to        1864, 

Page  1451. — Sixth  paragraph,  sixth  line,  after         cubic  yard        insert        of  rock 

Page  1455. — Last  paragraph,  first  line,  change        Dutch       to        Duck 

Page  1461. — First  table,  fifth  column,  opposite  1880,  insert       $4 

First  table,  sixth  column,  opposite  1880,  change        $52,052.00        to 
$6,052.00 
Page  1462. — Second  table,  second  column,  fifth  line,  change        6,397.50        to 

3,697.50 
Page  1463. — Under  the  head  of  Comparison  of  estimates,  &c,  eighth  column,  fourth 

line,  change        8,968.98        to        8,986.98 
Page  1491. — Immediately  above  the  last  line  insert  expended    during    the 

fiscal  year  ending  June  30,  1886,  including  outstanding  liabilities, 
$2,469.46. 
Page  1551. — Contract  was  awarded  to  John  J.  Sbipman,  and  was  executed  under 

date  of  September  26,  1885,        transpose  to  precede  A  A  12. 
Page  1594. — Fourth  paragraph,  second  line,  change        Dano        to        Dana 
Page  1595. — Eighth  paragraph  after  Schoonmaker  change        chief       to        civil 
Eighth  paragraph,  end  of  fourth  liue,  insert        the 
Second  paragraph  from  bottom,  second  line,  after        guard        insert 
crib 
Page  1596. — To  follow  seventh  paragraph :  The  following  is  from  the  records  kept 

at  the  lock  for  the  year. 
Ninth  paragraph  from  bottom,  second  line,  between  the  words  up  and 

the        insert        till 
Fifth  paragraph  from  bottom,  second  line,  change         lowering        to 
lowered 
Page  1597.— Fifth  line,  change        2,426,300        to        3,426,300 

Seventh  paragraph  from  bottom,  third  line,  after  the  word      anything 
insert     of  importance 
Page  1598. — Fourth  paragraph,  first  line,  change        belted        to        bolted 
Fifth  paragraph,  nrst  line,  change        Kiolin        to        Kirlin 
Beginning   seventh  paragraph,  change        for  several         to         the 
several 
Page  1613.— Last  line,  change       73.2       to        32.7 

Page  1614. — Second  paragraph,  second  line,  after  the  word        water        insert 

It  was  maintained  250  days  to  look  No.  5,  and  was  suspended  47 
days  by  ice  and  high  water, 


• 


Twenty  thousand  dollars  set  aside  for  testing  Adam's  Flume. 


Page  1614.— Fifth  paragraph,  third  lime,  between  the  and  lowest       insert  next  to 

the 
Page  1680.— Third  table,  fourth  column,  first  line,  change       $744,400        to 

$774  400 
Page  1635.— Eighth  paragraph,  fifth  line,  change        $5,726.52        to        $6,726.52. 
Page  1638. — Fourth  paragraph,  fourth  line,  insert        feet  after  6  and        inches 

after  12 
Page  1697. — Liiet  paragraph,  first  line,  change       2.8  inches      to      2  feet  8  iuches 
Page  1705. — Between  twenty-fifth  and  twenty  sixth  lines         insert  Coal  shipped 
out  by  rail,  cars  2,400  * 

Page  1762.— Last  paragraph,  first  line,  change        1886        to        1866. 
Page  1754. — In  first  paragraph,  under  heading  "  Improvement  of  Muskegon  Harbor, 

Michigan,    change  the  word        stream        to        channel  in    first 

line. 
Page  1767. — Fourth  paragraph  from  bottom,  third  line,  change        45        to        4.5 
Page  1768.— Third  paragraph  from  bottom,  last  line,  after,  ltftti,        insert        18(59, 

end  crib  and  after  condition  insert        123  feet  crib  work  of  irregular 

width  built  previous  to  1866,  re-superstructured  in  1884,  in*good  con- 
dition, and  46  feet  of  crib  work  20  feet  wide,  built  in  1868,  re-super- 

structed  in  1884,  in  good  condition. 
Page  1769.— Eighth  paragraph,  change        1886       to        1866 
Page  1774. — Second  paragraph,  fourth  Hue,  change        90  feet 
Page  1778. — Ninth  paragraph,  fourth  line,  after  the  words 

leaving  46,527  cubic  yards  which  was  paid  for 
Page  178L — Under    Money    Statement,  tenth   line,  to  follow  project, 

modified  as  proposed 
Page  1783. — In  second  table,  third  box-heading,  Hercules  powder,  change 

pounds       to       4,000  pounds. 
Page  1792.— Next  to  last  line,  change        1856        to 
Page  1794. — Second  paragraph,  third  line,  change 
Fourth  paragraph,  seventh  line,  change 

slopes 
Page  1796. — Eighth  paragraph,  second  line,  change 
Page  1801. — Third   paragraph,   second   line,    change        constructed 

structed 
Page  1802. — Fifth  paragraph,  seventh  line,  after       practically       insert 

Dieted 

Page  1823.— Sixth  line  from  bottom,  change        223,872       to       323,872 
Page  1824.— Fourth  line  from  bottom,  change       58,000        to        a5,000 
Page  1833. — Second  table,  Abstract  of  bids  for  supplies  opened  April  2, 1886,  should 

be  -as  follows : 


to 
paid 


30  feet 
for       insert 


insert 


1855, 
1866 
the 


to        1868 
slopes       to 


1,000 


side 


1881        to        1871 


to        ob- 


com- 


Ahtracto  of  bids  for  supplies  required  for  the  harbor  of  refuge.  Lake  Huron,  received  and 
opened  by  Lieut.  Col.  0.  M.  Poe,  Corps  of  Engineers,  on  April  2, 1886,  in  accordance  with 
tdtertisement  dated  March  23,  1886. 


¥•. 


Karnes  and  realdencea  of  bidden.    < 


1  H.  D.  Bdwards  &  Co.,  Detroit,  Mich  *  . . 

2  Farrand  Williams  &  Co.,  Detroit,  Mich. 

3  J.  P.  Donaldson  &  Co.,  Detroit,  Mich. . . 

4  t  T.  H.  Hindi  man  &  Son,  Detroit  Mich. . 


S   James  B.  Daria  A.  Co.,  betrott,  Mich. 
.  1 '  H.  D.  Bdwarda  &  Co.,  Detroit  Mich* 


2  [  J.  P.  Donaldson  4t  Co.,  Detroit  Mich. 

1 1  Jaaea  L.  flaher,  Detroit  Mich  * 

2    T.  B.  Rayl  &  Co.,  Detroit  Mioh 


Painters' 
supplies. 


t45  81 
60  86 
62  10 
64  20 
64  02 


Ship  chand- 
lery. 


$180  45 
108  50 


Hardware. 


$42  35 
44  50 


*  Beoommended  for  acceptance. 


Page  1836. 
Page  1860. 


Pige  1872. 
Page  1884. 
Page  1891. 
Page  1893. 


— Fourth  paragraph  from  bottom,  change       20,000       to       20 

— Seventh    paragraph,    second   line,    change         $114,133.64        to 
$114,183.64 

— In  abstract  of  contract,  second  column,  third,  fourth,  and  fifth  lines, 
between  the  words        per        and        foot        insert        M 

— Under  second  heading  Commercial  Statistics,  amount  of  revenue  col- 
lected should  be        $156,663.71 

—Sixth  paragraph  from  bottom,  fourth  line,  change     1886       to        1885, 
Fourth  paragraph  from  bottom,  change       500       to       568 

—Third  paragraph,  fourth  line,  after       pier  head       insert         in  1869 


CONTENTS. 

(AlphabetioaLlDdex  will  be  found  at  the  end  of  each  Part.] 


PART    L 

OFFICERS  OF   THE  CORPS  OF  ENGINEERS , 


SEA-COAST  AND  LAKE  FRONTIER  DEFENSES. 


General  discussion 

ESTIMATES  OF  APPROPRIATIONS  FOR  1887->88 


Northern  Frontier.— Ft.  Wayne,  Mich.,  5;  Ft.  Porter,  N.  Y.,  Ft.  Niagara,  N.  Y.,6 ; 
Ft.  Ontario,  N.  Y.,  Ft.  Montgomery,  N.  Y.,  7.  The  Penobscot,  Mb.— Ft.  Knox,  7. 
The  Kennebec,  Mb.— Ft.  Fopham,  8.  Portland,  Mb.— Ft.  Gorges,  Ft.  Preble, 
8;  Ft.  Scammel,  battery  on  Portland  Head,  9 ;  batteries  on  Cow  Id.,  batteries  on 
Great  Hog  Id.,  10.  Portsmouth,  N.  H.,  and  Navy- Yard  at  Etttert,  Mb.— Ft. 
Mc Clary,  Ft.  Constitution,  10 ;  battery  on  Gerrish'B  Id.,  battery  on  Jerry's  Point,  11. 
Boston  and  Navy- Yard  at  Charlrstown,  Mass. — Ft.  Warren,  battery  at  Long 
Id.  Head,  Ft.  Win  thro  p,  12 ;  Ft.  Independence,  13.  New  Bedford,  Mass.— Fort 
at  Clark's  Point,  14.  Narragansett  Bay,  R.  I.— Ft.  Adams,  14 ;  defenses  of  Dutch 
Id.,  15.  New  London  Harbor  and  Navy- Yard,  Conn.— Ft.  Trumbull,  15 ;  Ft. 
Griswold,  16.  New  Haven,  Conn.— Ft.  Hale,  17.  New  York  and  Navy- Yard 
at  Brooklyn. — Ft.  Schuyler,  fort  at  Willets Point,  17 ;  defenses  of  Governor's  Id., 
sea-wall  on  Governor's  Id.,  18;  Ft.  Wood,  Ft.  Hamiltoa  and  additional  batteries, 
19:  mortar  battery  at  Ft.  Hamilton,  Ft.  Lafayette,  Ft.  Wadsworcii,  20 ;  fort  on 
arte  of  Ft.  Tompkins,  Glacis  Gun  Battery  (n.  of  fort  on  site  of  Ft.  Tompkins),  21 ; 
Glacis  Mortar  Battery  (s.  of  fort  on  site  of  Ft.  Tompkins),  Battery  Hudson,  22 ; 
8onth  Mortar  Battery,  North  Cliff  Battery,  23;  Sonth  Cliff  Battery,  Two-gun  Bat- 
tery near  fort  on  site  of  Ft.  Tompkins,  fort  at  Sandy  Hook,  24.  Philadelphia  and 
League  Island  Navy- Yard.— Ft.  Mifflin,  mortar  battery  at  Ft.  Mifflin,  25 ;  site  for 
defenses  at  Red  Bank,  Ft.  Delaware,  26 ;  battery  at  Finn's  Point,  mortar  battery  at 
Finn's  Point,  fort  opposite  Ft.  Delaware,  27 ;  mortar  battery  opposite  Ft.  Delaware, 
2a  Baltimore,  Md.— Ft.  MoHenry,  28 :  Ft.  Carroll,  29.  Washington,  D.  C— 
Ft.  Foote,  29;  Ft.  Washington,  obstructions  of  the  Potomac,  30.  Hampton  Roads 
and  Gosport  Navy- Yard,  Va.— Ft.  Monroe,  30 ;  artesian  well  at  Ft.  Monroe,  Ft. 
Wool,  3^.  Beaufort  Harbor,  N.  C— Ft.  Macon,  33.  Wilmington,  N.  C.  Ft. 
Caswell,  34.  Charleston,  S.  C.— Ft.  Moultrie,  Ft.  Sumter,  34:  Ft.  JohnBon,  35; 
Castle  Pinckney,  36.  Savannah,  Ga.—  Ft.  Oglethorpe,  Ft.  Pulaski,  36 ;  new  fort  on 
T^bee  M.,  37.  "  Cumberland  Sound.— Ft.  Clinch,  37.  Saint  Augustine,  Fla. — 
Ft.  Marion.  38.  Key  West,  Fla.— Ft.  Taylor  and  batteries,  38.  Harbor  of  Dry 
Tortugas,  Fla.— Ft.  Jefferson,  39.  Pensacola  Harbor  and  Navy-Yard,  Fla.— 
Ft  Pickens,  Ft.  Barrancas  and  redombt,  40 ;  Ft.  MoRee,  41.  Mobile,  Ala. — Ft. 
Morgan,  Ft.  Gaines,  41.  Mississippi  Sound.— Fort  on  Ship  Island,  42.  New  Or- 
leans, La. — Ft.  Pike,  42 ;  Ft.  Macomb,  Tower  Dupi-6,  Battery  Bien venue,  tower  at 
ProctorsviUe,  43;  Ft.  Jackson,  Ft.  St.  Philip,  Ft.  Livingston,  44.  Galveston, 
Tex.— Batteries  at  the  entrance  to  the  harbor  of  Galveston,  45.  San  Diego  Har- 
bor, California.— Fort  at  San  Diego,  45.  San  Francisco,  Navy- Yard  at  Mare 
Island,  and  Arsenal  at  Benioia,  Cal.—  Ft.  Winneld  Scott,  45;  fort  at  Lime 
Point,  46;  fort  on  Aloatraz  Id.,  Ft.  Mason,  batteries  on  Angel  Id.,  47.  Defenses 
of  the  Columbia,  Oreo.,  and  Wash.— Ft.  Stevens,  Ft.  Canby,  47. 


n  CONTENTS. 

THE  BOARD  OF  ENGINEERS. 

Officers  constituting  Board,  Fortifications.  49 ;  Rivers  and  Harbors,  49 ;  Coast  defenses, 
Torpedo  defense,  50 ;  Estimate  for  service  of  torpedoes,  51. 

POST  OF  WILLETS  POINT  AND  ENGINEER  SCHOOL  OF  APPLICATION..  52 

BATTALION  OF  ENGINEERS  AND  DEPOT  AT  WILLETS  POINT,  NEW  YORK 

HARBOR 53 

RIVER  AND  HARBOR  IMPROVEMENTS. 
General  statement 53 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

Ik  charge  of  Maj.  Jared  A.  Smith,  Corps  of  Engineers— 

Lubec  Channel,  Me.,  54  ;  Bangor  Harbor  and  Penobscot  River,  Me.,  Moose-a-bec  Bar, 
Me.,  55;  Belfast  Harbor,  Me.,  Rockland  Harbor,  Me.,  56;  Portland  Harbor,  Me., 
Eennebonk  River,  Me.,  57;  breakwater  at  month  of  Saco  River,  Me.,  Saco  River, 
Me.,  Portsmouth  Harbor,  N.  H.,  58;  Cocheoo  River,  N.  H.,  harbor  of  refuge  at  Little 
Harbor,  N.  H.,  59 ;  examination  and  survey,  60. 

Ik  charge  of  Maj.  George  L.  Gillespie,  Corps  of  Engineers— 

Newbury  port  Harbor,  Mass.,  60;  Merrimac  River,  Mass.,  61 ;  Scituate  Harbor,  Mass.,  62; 
Boston  Harbor,  Mass.,  63;  Plymouth  Harbor,  Mass.,  64;  Provincetown  Harbor, 
Mass.,  Lynn  Harbor,  Mass.,  65 ;  Maiden  River,  Mass.,  66;  harbor  of  refuge  at  Sandy 
Bay,  Cape  Ann,  Mass.,  f>7. 

In  charge  of  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis.  Mags.,  harbor  of  refuge  at  Nantucket,  Mass.,  i5S ;  Woods 
Holl  Harbor,  Mass.,  69;  Westport  Harbor,  Mass.,  Wareham  Harbor,  Mass.,  70  ;< 
Taunton  River,  Mass.,  72 ;  Pawtucket  River,  R.  I.,  73 ;  Providence  River  and  Narra- 
gansett  Bay,  R.  I.,  74 ;  Green  Jacket  Shoal,  Providence  River,  R.  I.t  Warren  River. 
R.  I.,  Newport  Harbor,  R.  I.,  75 ;  harbor  of  refuge  at  Block  Island,  R.  I.,  77;  Little 
Narragansett  Bay,  R.  I.,  harbor  of  refuge  at  Stonington.,  Conn.,  78 ;  Pawcatnck 
River,  R.  I.,  and  Conn.,  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  80. 

In  charge  of  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Connecticut  River,  Mass.  and  Conn.,  81 ;  Thames  River,  Conn.,  82 ;  New  London  Har- 
bor, Conn.,  Clinton  Harbor,  Conn.,  83;  New  Haven  Harbor,  Conn.,  Breakwater  at 
New  Haven,  Conn.,  84;  Milford  Harbor,  Conn.,  Housatonic  River,  Conn.,  85;  Bridge- 
port Harbor,  Conn.,  86;  Black  Rock  Harbor,  Conn.,  Southport  Harbor,  Conn.,  87; 
frorwalk  Harbor,  Conn.,  Port  Chester  Harbor,  N.  Y.,  8S ;  New  Rochelle  Harbor,  N.  Y., 
Echo  Harbor,  New  Rochelle,  N.  Y.,  89 ;  Mamaroneck  Harbor,  N.  Y.,  Green  port  Har- 
bor, N.  Y.,  Port  Jefferson  Harbor,  N.  Y.,  90;  FlnahingBav.  N.  Y..  East  Chester  Creek, 
N.Y.,91. 

In  charge  of  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers— 

Hudson  River,  N.  Y.,  92 ;  harbor  at  Saugerties,  N.  Y.,  93 ;  harbor  at  Rondoul,  N.  Y., 
Harlem  River,  N.  Y.,  94 ;  removing  obstructions  in  East  River  and  Hell  Gate,  N.  Y., 
95 ;  Newtown  Creek,  N.  Y.,  96 ;  Buttermilk  Chanel,  N.  Y.,  97  ;  Gowanus  Bay,  N.  Y., 
Gednev's  Channel,  N.  Y.,  98;  Sheepshead  Bay,  N.  Y.,  100  ;  Canarsie  Bay,  N.  Y., 
101:  Sumpawanus  Inlet,  N.  Y.,  Manasquan  River,  N.  J.,  102;  Shrewsbury  River, 


channel  between  Staten  Island  and  New  Jersey,  110 ;  Passaic  River,  N.  J.,  111. 

In  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers— 

Delaware  River  from  Trenton,  N.  J.,  to  its  mouth,  113 ;  Delaware  River  at  Schooner 
Ledge,  Delaware  River  near  Cherry  Island  Flats,  115 ;  Frankford  Creek,  Pa.,  Schuyl- 
kill River,  Pa.,  116;  ice-harbor  at  Marcus  Hook,  Pa.,  117;  ice-harbor  at  the  head 
of  Delaware  Bay,  Del.,  construction  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del., 
118;  Delaware  Breakwater  Harbor,  Del.,  119;  Rancocas  River,  N.  J.,  120;  Wood- 
bury Creek,  N.  J.,  Mantua  Creek,  N.  J.,  Raccoon  River,  N.  J.,  121 ;  Salem  River, 
N.  J.,  Cohansey  Creek,  N.  J.,  122 :  removal  of  wrecks  from  Delaware  Bay  and  River, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  United 
States  commission  advisory  to  the  board  of  harbor  commissioners  of  Philadelphia, 
Pa.,  123. 


CONTENTS.  Ill 

IS  CHARGE  OF  M&.  WlIXIAM  F.  SMITH,  U.  S.  AGENT— 

Maurice  River,  N.  J.,  Wilmington  Harbor,  Del.,  124;  ice-harbor  at  New  Castle,  Del., 
125;  Duck  Creek,  Del.,  Saint  Jones  River,  Del.,  126;  Mispillion  Creek,  Del.,  127; 
Broadkiln  River,  Del.,  Broad  Creek,  Del.,  from  its  month  to  Laurel,  126 ;  Indian 
River,  DeL,  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  129 ;  Chester 
River  at  Kent  Island  Narrows,  Md.,  Chester  River  from  Spry's  Landing  to  Crump- 
ton,  Md.,  130;  Corsica  Creek,  Md.,  Q^optank  River,  Md.,  131;  Wicomico  River, 
Md.,  Upper  Thoroughfare,  between  Deil's  Island  and  tbc  mainland,  Md.,  132. 

IS  CHARGE   OF  LlEUT.    COL.  WILLIAM  P.  C'RAIGHILL,  COKPS  OF   ENGINEERS— 

Patapsco River  and  channel  leading  to  Baltiinore^fd.,  133 ;  harbor  at  Annapolis,  Md., 
134 ;  removing  sunken  vessels  or  craft  obstructing  or  endangeriag  navigation,  135. 

In  charge  of  Maj.  Peter  C.  Hains,  Corps  of  Engineers,  Bvt.  Lieut.  Col., 
U.  S.  A.— 

Harbors  at  Washington  and  Georgetown,  D.  C,  135:  Potomac  River  at  Washington, 
D.  C,  136;  James  River,  Va.,  137;  Shenandoah  River,  W.  Va.,  139. 

IS  CHARGE  OF  MR.  S.  T.  ABERT,  U.  S.  AGENT— 

Channel  at  Mount  Vernon,  Ya.,  139 ;  Neabsco  Creek,  Ya. ;  Breton  Bay,  Leonardtown, 
Md.,  140;  Nomini  Creek,  Ya. :  harbor  at  entrance  of  Saint  Jerome's  Creek,  Md., 
141 ;  Rappahannock  River,  Ya. ;  Totusky  River,  Ya.,  142 j  Urbana  Creek,  Ya. ; 
Mattapom  River,  Ya.,  143;  Pamunky  River,  Ya. ;  York  River,  Ya.,  144;  Chicka- 
hominy  River,  Ya.,  145:  Staunton  River,  Ya.,  145,  146 ;  Dan  River,  between  Mad- 
ison, N.  C,  and  Danville,  Ya.,  146 :  Roanoke  River,  N.  C. ;  French  Broad  River, 
N.  C,  147;  examination  aqueduct  bridge,  148. 

IS  CHARGE  OF  CAPT.  F.  A.   HlNMAN,   CORPS  OF  ENGINEERS— 

il.vbor  at  Norfolk,  Ya.,  148;  approach  to  Norfolk  Harbor  and  the  (Norfolk)  Navy- 
Yard,  between  Lambert's  Point  and  Fort  Norfolk,  Ya. ,  149 ;  Appomattox  River, 
Va.,  150;  Nottaway  River,  Va.,151;  Blackwater  River,  Ya.,  Archer's  Hope  River, 
Va.,  152;  North  Landing  River,  Ya.  and  N.  C,  153;  Edenton  Bay,  N.  C,  Currituck 
Sound,  Coanjok  Bay,  and  North  River  Bar,  N.  C,  154 ;  Meherrin  River,  N.  C.,  155; 
Pamplico  and  Tar  rivers,  N.  C,  156;  Yadkin  River,  N.  C,  157  ;  Scuppernong  River, 
N.  C,  158;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 159. 

i 

15  CHARGE  OF  CAPT.   WILLIAM  H.   BlXBY,   CORPS  OF  ENGINEERS— 

Contentnea  Creek,  N.  C,  159;  Trent  River,  N.  C,  160;  Neuse  River,  N.  C.  162;  in- 
land navigation  from  New  Berne  to  Beaufort  Harbor,  via  Clubfoot,  Harlowe,  and 
Newport  rivers,  N.C.,  163;  harbor  at  Beaufort,  N.  C,  164;  New  River,  N.  C,  165; 
Cape  Fear  River,  above  Wilmington,  N.  C,  166 ;  Cape  Fear  River,  below  Wilming- 
ton, N.  C,  168 ;  Great  Pe  Dee  River,  S.  C,  169 ;  Waccemaw  River,  S.  C,  170;  harbor 
at  Georgetown,  S.  C,  172;  Santee  River,  S.  C,  173;  Wateree  River,  S.  C,  174;  re- 
moving sunken  vessels  obstructing  or  endangering  navigation,  175. 

IX  CHARGE  OF  COL.  Q.  A.  GlLLMORE,  CORPS  OF  ENGINEERS,  BVT.  Ma.T.  GEN.,  U. 
S.A.— 

Charleston  Harbor,  S.  C,  176;  Wappoo  Cut,  S.C.,  178;  Ashley  River,  S.  C,  Edisto 
River,  8.C.,  179;  Salkiehatchie  River,  B.C.,  180;  Savannah  Harbor  and  River, 
Ga.,  181;  Savannah  River,  Ga.,  183;  Savannah  River  above  Augusta,  Ga.,  184; 
Saint  Augustine  Creek  (Thunderbolt  River),  Ga,,  Romerly  Marsh,  Ga..  Ib5 :  Alta- 
mahaRiver,Ga.,  186 ;  Biunswick  Harbor,  Ga.,  187 ;  entrance  to  Cumberland  Sound, 
Ga.and  Fla,,  189 ;  inside  passage  between  Fernandina  and  Saint  John's  River,  Fla., 
190. 

IS  CHARGE  OF  FIRST  LlEUT.   WM.   M.  BLACK,  CORPS  OF  ENGINEERS— 

Saint  John's  River,  Fla.,  190 ;  Upper  Saint  John's  River,  Fla.,  191 ;  Volusia  Bar,  Fla., 
Tampa  Bay,  Fla.,  192 ;  Apalachicola  Bay,  Fla.,  193 ;  Snwanee  River,  Fla.,  Key 
West  Harbor,  Fla.,  194 ;  Pease  Creek,  Fla.,  harbor  at  Cedar  Keys,  Fla..  Manatee 
BiTer,  Fla.,  195 ;  Caloosahatchie  River,  Fla.,  Apalachicola  River,  Fla.,  196 ;  With- 
laeuoehee  River,  Fla.,  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  197. 


IV  CONTENTS. 

In  charge  of  Caft.  R.  L.  Hoxie,  Corps  of  Engineers— 

Ocmulgee  River,  Ga.,  Oconee  River,  Ga.,  198 ;  Flint  River,  Ga.,  Oostenaula  and  Cooaa- 
wattee  rivers,  Ga.,  199;  Coosa  River.  Ga.  and  Ala.,  Chattahoochee r  River,  Ga.  and 
Ala.,  200;  Alabama  River,  Ala.,  Tallapoosa  River,  Ala.,  201 ;  Cahaba  River,  Ala., 
202;  Conecuh — Escambia  River,  Fla.  and  Ala.,  Choctawhatchee  Blver,  Fla.  and 
Ala.,  203;  Bayou  La  Grange,  Fla.,  harbor  at  Pensaoola,  Fla,  &4. 

In  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  205 ;  Warrior  River,  Ala.,  Tombigbee  River,  from  Fulton  to 
Vienna,  206;  Tombigbee  River,  below  Vienna,  207;  Slack  Warrior  River,  from 
Tuscaloosa  to  Daniel's  Creek,  Ala.,  Old  Town  Creek.  Miss.,  Noxubee  River,  Miss., 
208;  Pascaffonla.  River,  Miss.,  harbor  at  Biloxi  Bay,  Miss.,  209;  Horn  Island  Pass, 
Mit»s.,  Pearl  River,  Miss.,  below  Jackson,  Pearl  River,  Miss.,  from  Jackson  to  Car- 
thage, 210;  Pearl  River,  Miss.,  between  Edinburg  and  Carthage,  211;  examina- 
tions and  surveys,  211. 

In  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  212 :  Amite 
River,  La.,  Tangipahoa  River,  La.,  213;  Tchefuncte  River,  La.,  214;  Tickfaw 
River,  La.,  Bayou  Teche,  La.,  215 ;  connecting  Bayou  Teche  with  Grand  Lake  at 
Charenton,  La.,  216;  Bayou  Black,  La.,  217;  Bayou  Courtableau,  La.,  218;  Bayou 
Terrebonne,  La.,  Bayou  La  Fourche,  La.,  219 ;  Calcasieu  River,  La.,  Calcasieu  Pass, 
La.,  220;  Sabine  Pass,  Tex.,  221;  Sabine  River,  La.  and  Tex.,  Neches  River,  Tex., 
222;  removing  sunken  vessel  or  craft  obstructing  or  endangering  navigation,  223. 

In  charge  of  Maj.  S.  M.  Mansfield,  Corps  of  Engineers.  Bvt.  Lieut.  Col., 

U.  S.  A.— 

Entrance  to  Galveston  Harbor,  Tex.,  223;  Bhip-channel  in  Galveston  Bay,  Tex., 
Trinity  River,  Tex.,  224:  Buffalo  Bayou,  Tex.,  channel  over  the  bar  at  the  mouth 
of  Brazos  River,  Tex.,  Pass  Cavado  Inlet,  to  Matagorda  Bay,  Tex.,  225:  Aransas 
Pass  and  Bay,  up  to  Rockport  and  Corpus  Christi,  Tex.,  harbor  at  Brazos  Santiago, 
Tex.,  226;  protection  of  river-bank  at  Fort  Brown,  Tex.,  227. 

WESTERN  RIVERS. 

In  charge  of  Capt.  Eric  Bergland,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  227;  survey  of  Bayou  Pierre,  La.,  Cypress  Bayou,  Tex.  and 
La.,  229;  Cane  River,  La.,  Loggy  Bayou,  Lake  Bisteneau,  and  the  Doroheat,  La., 
Ouachita*  and  Black  rivers,  Ark.  and  La.,  230;  Bayou  Bartholomew,  La.  and  Axk., 
Bayou  BcBuf,  La.,  231 ;  Tensas  River  and  Bayou  Macon,  La.,  Bayou  D'Arbonne,  La., 
232;  Yazoo  River,  Miss.,  233;  Biff  Sunflower  River,  Miss.,  Tchula  Lake,  Miss.,Tal- 
lahatchee  River,  Miss.,  234;  Yallabusha  River,  Miss.,  Steele's  Bayou,  Miss.,  235; 
Big  Black  River,  Miss.,  Big  Hatchee  River,  Tenn.,  236;  South  Forked  Deer  River, 
Tenn.,  water-gauges  on  the  Mississippi  River  and  it  principal  tributaries,  237. 

In  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.,  Arkansas  River  at  Pine  Blaff,  Ark., 
238;  Black  River,  Ark.  and  Mo.,  White  River,  Ark.,  240 ;  White  River,  above  Buf- 
falo Shoals,  Ark.,  241;  Saint  Francis  River,  242;  Saline  River,  Ark.,  L'Anguille 
River,  Ark.,  243;  surveys,  244. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers,  244;  Osage 
River,  Kans.  and  Mo.,  246;  Gasconade  River,  Mo.,  247. 

Mississippi  River  Commission 247 

Missouri  River  Commission „ 248 

In  charge  of  Capt.  C.  B.  Sears,  Corps  of  Engineers— 

Improvement  of  the  Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  248. 

In  charge  of  Capt.  James  B.  Quinn,  Corps  of  Engineers— 
Improvement  of  Yellowstone  River,  Mont,  and  Dak.,  249. 


CONTENTS.  V 

Ih  charge  op  Ma  j.  0.  H.  Ernst,  Corps  of  Engineers— 

Improvement  of  the  Mississippi  River  from  the  mouth  of  the  Illinois  to  the  month  of 
the  Ohio,  249. 

hi  rwirag  OP  CaPT.  E.  H.  RUFFNER,  CORP8  OF  ENGINEERS— 

» 

Improvement  of  the  Mississippi  River  from  Des  Moines  Rapids  to  the  month  of  Illi- 
nois River,  249. 

In  charge  of  Maj.  Alexander  Mackenzie,  Corps  of  Engineers—  . 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  Mississippi  River 
from  Saint  Paul  to  Des  Moines  Rapids,  250;  Mississippi  River  from  Des  Moines 
Rapids  to  month  of  the  Illinois  River,  harbor  of  refuge  in  Lake  Pepin,  at  Stock- 
holm, Wis.,  harbor  of  refuge  in  Lake  Pepin,  at  Lake  City,  Minn.,  251;  removal  of 
bar  in  Mississippi  River  opposite  Dnbnqne,  Iowa,  ice-harbor  at  Dnbnque,  Iowa, 
Rock  Island  Rapids,  Mississippi  River,  252 ;  Des  Moines  Rapids,  Mississippi  River, 
253;  operating  and  care  of  Des  Moines  Rapids  Canal,  dry-dock  at  Des  Moines  Rap- 
ids Canal,  254. 

Ik  charge  ok  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Preservation  of  Falls  of  Saint  Anthony,  Minn.,  255;  Mississippi  River  above  the  Falls 
of  Saint  Anthony,  Minn.,  256 ;  construction  of  lock  and  dam  on  Mississippi  River 
at  Meeker's  Island,  Minn.,  257 j  Chippewa  River,  Wis.,  258;  Chippewa  River  at 
Yellow  Banks,  Wis.,  Saint  Croix  River  below  Taylor's  Falls,  Minn,  and  Wis.,  259 ; 
Minnesota  River,  Minn.,  260;  Red  River  of  the  North,  Minn,  and  Dak.,  261;  lock 
and  dam  at  Goose  Rapids  on  Red  River  of  the  North,  Minn,  and  Dak.,  262 ;  reser- 
voirs npon  the  headwaters  of  the  Mississippi  River,  263 ;  surveys  for  reservoirs  at 
the  sources  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wisconsin  rivers,  264. 

I2T  CHARGE  OF  LlEUT.  COL.  J.  W.   BARLOW,   CORPS  OF  ENGINEERS— 

Tennessee  River,  264 ;  Cumberland  River,  266 ;  Hiawassee  River,  267 ;  French  Broad 
River,  Tenn.,  Clinch  River,  Tenn.,  268;  Duck  River,  Tenn.,  Caney  Fork  River, 
Tenn.,269;  Little  Tennessee  River,  Tenn.,  South  Fork  Cumberland  River,  Ky., 
270. 

In   CHARGE    OF  LlEUT.   COL.    WILLIAM  E.    MERRILL,   CORPS  OF    ENGINEERS,    BVT. 

Col.,  U.  S.  A.— 

Ohio  River,  271 ;  operating  and  care  of  Davis  Island  Dam,  Obio  River,  272;  Monon- 
gahela  River,  W.  Va.,  and  Pa.,  operating  and  care  of  Lock  and  Dam  No.  9, 
Monongahela  River,  Allegheny  River,  Pa.,  dam  at  Herr's  Island,  Allegheny  River, 
273;  ice-harbor  at  mouth  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio,  274 ; 
operating  and  care  of  locks  and  dams  on  the  Muskingum  River,  Ohio,  harbor  of 
refuge  near  Cincinnati,  Ohio,  harbor  of  refuge  at  mouth  of  Great  Kanawha  River, 
W.  Va.,  275  *y  examination  and  survey,  276. 

Ih  charge  of  Major  Amos  Stickney,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  Indiana  Chute,  Falls  of  the  Ohio  River, 
276;  Louisville  and  Portland  Canal,  Wabash  River,  Ind.  and  111.,  277 ;  White  River, 
Ind.,  279. 

Ik  charge  of  Lieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  279;  Elk  River,  W.  Va. ;  New  River,  from  the  mouth 
of  Wilson,  in  Grayson  County,  Va.,  to  the  mouth  of  Greenbrier  River,  W.  Va.,  281. 

Is  charge  of  Capt.  James  C.  Post,  Corps  of  Engineers — 

Kentucky  River,  Ky..  282:  operating  and  keeping  in  repair  locks  and  dams  on  the 
Kentucky  River,  Ky.,  283;  Trade  water  River,  Ky.,  Big  Sandy  River,  W.  Va.  and 
Ky.,284;  Guyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  285;  Buck- 
hannon  River,  W.  Va.,  286. 

LAKE  HARBORS  AND  RIVERS. 

fr  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Harbor  at  Dulutb,  Minn.,  287;  dredging  Superior  Bay,  Wis.,  288;  harbor  at  Grand 
MaraU,  Minn.,  289. 


VI  CONTENTS. 

In  charge  of  Capt.  Charles  £.  L.  B.  Davis,  Corps  of  Engineers— 

Ontonagon  Harbor,  Mich.,  290;  Eagle  Harbor,  Mich.,  Marquette  harbor,  Mioh.,291 ; 
harbor  of  refuge  at  Grand  Marais,  Mich.,  292;  Manistiqne  Harbor,  Mich.,  harbor 
at  month  of  Cedar  River,  Mich,  293;  Menomonee  Harbor,  Mich,  and  Wis.,  Oconto 
Harbor,  Wis.,  294  ;  Pensaukee  Harbor,  Wis.,  295 ;  Green  Bay  Harbor,  Wis.,  harbor 
of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  296;  Ahnepee  Harbor,  Wis., 
Kewaunee  Harbor,  Wis.,  297 ;  Two  Rivers  Harbor,  Wis.,  298 ;  Manitowoc  Harbor, 
Wis.,  Sheboygan  Harbor,  Wis.,  299;  Port  Washington  Harbor,  Wis.,  300;  survey, 
301. 

In  charge  of.  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  301 ;  Milwaukee  Harbor,  Wis.,  Racine  Har- 
bor, Wis.,  302 ;  Kenosha  Harbor,  Wis.,  Waukegan  Harbor,  111.,  303 ;  Fox  and  Wis- 
consin rivers,  Wis.,  304. 

In  charge  of  Maj.  W.  H.  H.  Bentaurd,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  306;  Calumet  Harbor,  111.,  307;  Illinois  River,  Calumet  River, 
308;  survey,  309. 

In  charge  op  Capt.  D.  W.  Lockwood,  Corps  of  Engineers— 

Charlevoix  Harbor,  Mich,  309 ;  Frankfort  Harbor,  Mich.,  harbor  of  refuge  at  Portage 
Lake,  Mich.,  310 ;  Manistee  Harbor,  Mich.,  311 ;  Ludington  Harbor,  Mich.,  Pent- 
water  Harbor,  Mich.,  312;  White  River  Harbor,  Mich. /Muskegon  Harbor,  Mich., 
313;  Grand  Haven  Harbor,  Mich.,  Grand  River,  Mich.,  Black  Lake  Harbor,  Mich., 
314;  Saugatuck  Harbor,  Mich.,  South  Haven  Harbor,  Mich.,  315;  Saint  Joseph 
Harbor,  Mich.,  Michigan  City  Harbor,  Ind.,  316. 

In  charge  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Efgineers,  Bvt.  Brig.  Gen., 
U.  S.  A.— 

Hay  Lake  Channel,  Saint  Mary's  River,  Mich.,  318:  Saint  Mary's  FaMs  Canal  and 
River,  Mich.,  operating  and  care  of  Saint  Mary's  Falls  Canal,  Mich.,  319;  dry-dock 
at  Saint  Mary's  Falls  Canal,  Mich.,  harbor  at  Cheboygan,  Mich.,  320;  harbor  at 
Thunder  Bay,  Mich.,  harbor  at  An  Sable,  Mich.,  321 ;  Saginaw  River  Mich.,  har- 
bor of  refuge,  Sand  Beach,  Lake  Huron,  Mich.,  322;  steam  launch  or  tug  for  har- 
bor of  refuge,  Lake  Huron,  Mich.,  323;  ice-harbor  of  refuge  nt  Belle  River,  Mich., 
general  repairs  and  renewals  at  Saint  Clair  Flats  Ship  Canal,  Mich.,  324;  operating 
and  care  of  Saint  Clair  Flats  Canal,  Mich.,  Clintou  River,  Mich.,  325;  Detroit 
River,  Mich.,  326. 

In  charge  of  Maj.  L.  Cooper  Overman,  Corps  op  Engineers— 

Monroe  Harbor,  Mich.,  326;  Toledo  Harbor,  Ohio,  327;  Port  Clinton  Harbor,  Ohio, 
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THE   CHIEF  OF  ENGINEERS, 

UNITED   STATES   ARMY. 


Office  o*  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  October  28, 1886. 

Bra :  I  have  tbe  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1886 : 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  En- 
gineers, United  States  Army,  at  the  end  of  the  fiscal  year  was  108  on 
the  active  list,  two  of  whom  were  graduates  of  the  Military  Academy 
and  commissioned  second  lieutenants,  Corps  of  Engineers,  to  date  June 
14, 1885,  and  eight  on  the  retired  list ;  the  latter,  however,  under  sec- 
tion 1259  Bevised  Statutes,  not  being  available  for  duty. 

Since  the  last  annual  report  the  Corps  has  lost  by  death  one  of  its 
officers,  Capt.  Thomas  1ST.  Bailey,  who  died  at  Willets  Point,  K  Y., 
April  20, 1886. 

On  the  30th  of  June,  1886,  the  officers  were  distributed  as  follows: 

Office  Chief  of  Engineers,  including  the  Chief 3 

Office  Chief  of  Engineers  and  Public  Buildings  and  Grounds 1 

Fortifications  and  river  and  harbor  works 14 

Fortifications,  river  and  harbor  works,  Board  of  Engineers,  and  Board  of  Visit- 
on  at  Engineer  School  of  Application 1 

Fortifications  and  Battalion  of  Engineers 1 

Fortifications,  river  and  harbor  works,  and  light-house  duty 9 

Fortifications,  river  and  harbor  works.  Board  of  Visitors  at  Engineer  School  of 

Application,  and  Mississippi  River  Commission 1 

Fortifications,  river  and  harbor  works,  and  supervising  engineer 9 

and  harbor  works 30 


River  and  harbor  works  and  light-house  duty 3 

River  and  harbor  works  and  Missouri  River  Commission 3 


m>pi  River  Commission,  Missouri  River  Commission,  and  light-house  duty.  1 
Board  of  Engineers,  Board  of  Visitors  at  Engineer  School  of  Application,  Missis- 
sippi River  Commission,  supervising  engineer,  Post,  of  Willets  Point,  and  En- 
gineer 8chool  of  Application 1 

Board  of  Engineers,  Board  of  Visitors  at  Engineer  School  of  Application,  and 

light-house  duty 1 

Board  of  Engineers  and  Board  of  Visitors  at  Engineer  School  of  Application 1 

Saperriaiog  engineer 1 

PabHcations  ofgeological  surveys  west  of  the  one  hundredth  meridian 1 

3 
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Washington  Aqueduct 1 

Battalion  of  Engineers 15 

Leave  of  absence 3 

Detached,  on  duty  with  generals  commanding  divisions  and  departments,  Light- 
House  Establishment,  Military  Academy,  Board  of  Commissioners  of  the  Dis- 
trict of  Columbia,  the  Mississippi  River  and  Missouri  River  Commissions,  and 
construction  of  building  for  State,  War,  and  Navy  Departments,  &c 23 
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The  officers  detached  were  on  duty  as  follows : 


Col.  Thomas  L.  Casey,  in  charge  of  the  construction  of  the  building  for  the  State, 
War,  and  Navy  Departments;  of  the  Washington  National  Monument;  of  the 
improvements  over  the  grave  of  Thomas  Jefterson,  at  Monticello,  Va.;  of  the 
erection  of  a  pedestal  and  statue  of  the  late  President  Garfield ;  of  a  monument 
at  Washington's  Headquarters  at  New  burgh,  N.  Y. ;  of  the  erection  of  a  monu- 
ment to  mark  the  birthplace  of  George  Washington,  and  of  the  erection  of 
building  for  the  Army  Medical  Museum  and  Library;  member  of  Advisory 
Board  to  Committee  on  Ventilation  and  Acoustics  of  the  House  of  Representa- 
tives; member  of  the  Light- House  Board 

Maj.  David  P.  Heap,  engineer  secretary  to  the  Light-Houso  Board 

Maj.  William  Ludlow,  Engineer  Commissioner  of  the  District  of  Columbia • 

Maj.  William  8.  Stanton,  engineer  first  and  second  light-house  districts 

Maj.  Thomas  H.  Haudbury,  on  staif  of  Commanding  General,  Division  of  the  Mis- 
souri  

Capt.  James  F.  Gregory,  engineer  fifth  and  sixth  light-house  districts 

Capt.  John  C .  Mallery,  engineer  fourth  light-house  district 

Cant.  Thomas  Turtle,  secretary  and  disbursing  officer  of  the  Mississippi  River 
Commission 1 

Capts.  Frederick  A.  Mahan  and  Thomas  W.  Symons,  and  Lieut.  Eugene  Griffin, 
assistants  to  Engineer  Commissioner  of  District  of  Columbia 3 

Capt.  Philip  M.  Price  and  Lient.  James  G.  Warren,  on  duty  with  Company  E, 
Battalion  of  Engineers,  and  at  Military  Academy 2 

Capt.  Dan  C.  Kingman,  on  staff  of  Commanding  General,  Department  of  the  Platte.      1 

Lieuts.  Walter  L.  Fisk,  Gnstav  J.  Fiebeger,  and  George  W.  Goetbals,  on  duty  at 
Military  Academy 3 

Lieut.  Thomas  L.  Casey,  on  staff  of  Commanding  General,  Division  of  the  Pacific 
and  Department  of  California 

Lient.  Theodore  A.  Bingham,  secretary  and  disbursing  officer  of  The  Missouri 
River  Commission 

Lieut.  John  Millie,  on  duty  under  the  immediate  orders  of  Colonel  Dttane  as  his 
assistant  in  connection  with  experiments  upon  electric  lighting 

Lieut.  John  Biddle,  on  staff  of  Commanding  General,  Department  of  Dakota.... 

Lient.  Edward  Burr,  on  staff  of  Commanding  General,  Department  of  the  Co- 
lumbia  

Lieut.  Eugene  J.  Spencer,  on  staff  of  Commanding  General,  Department  of  Arizona. 

23 

SEA-COAST    AND    LAKE-FRONTIER    DEFENSES. 

During  the  year  operations  have  been  restricted  to  those  necessary 
for  the  preservation  and  repair  of  existing  works. 

The  subject  of  the  defensive  system  of  the  country,  so  far  as  regards 
the  ports  at  which  fortifications  or  other  defenses  are  most  urgently  re- 
quired, has  received  the  careful  consideration  of  a  Board  of  distinguished 
officers  and  civilians,  of  which  the  Secretary  of  War  was  President,  and 
that  Board  has  submitted  an  elaborate  and  complete  report  to  Congress, 
showing  the  utterly  defenseless  condition  of  our  sea-coast  and  lake 
frontier. 

It  is  believed  that  the  failure  of  Congress  to  make  appropriations  for 
this  all -important  work  has  mainly  arisen  from  the  difficulty  in  deter- 
mining the  best  method  of  procuring  armor-plate. 

The  preparation  of  the  sites,  the  construction  of  masonry  foundations, 
the  building  of  mortar  batteries,  work  equally  as  necessary  as  that  of 
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procuring  armor,  will  demand  much  time,  and  it  is  earnestly  recom- 
mended that  funds  be  at  once  appropriated  for  the  emplacements  of 
turrets  and  casements,  for  earthen  batteries,  for  12-inch  rifled  mortars, 
and  for  submarine  mines,  all  of  which  can  be  accomplished  before  ar- 
mor-plate is  required. 

The  estimates  now  submitted  are  based  upon  the  present  defensive 
system  of  our  coasts,  the  amount  estimated  for  preservation  and  repair 
of  fortifications  being  required  to  prevent  such  modern  batteries  as  we 
now  have  from  going  to  ruin,  and  to  maintain  old  works,  many  of  which 
can  now  only  be  considered  as  relics  of  au  historic  past. 

For  fuller  and  more  detailed  estimates  for  the  important  work  of  con- 
structing a  complete  system  of  defensive  works  for  the  more  important 
harbors  on  our  coast,  I  respectfully  invite  attention  to  report  of  the 
Board  on  Fortifications  or  other  Defenses,  to  which  I  have  already  re- 
ferred.   (See  Appendix  No.  3.) 

Attention  is  invited  to  the  estimates  for  torpedoes.  For  the  present 
our  principal  reliance  for  harbor  defense  in  case  of  war  must  rest  upou 
fixed  mines,  and  it  is  very  necessary  that  there  should  be  a  full  supply 
of  these  on  hand  at  the  principal  sea-ports  of  the  nation. 

Owing  to  the  failure  of  Congress  to  make  appropriations  either  for 
fortifications  or  torpedoes  for  the  present  fiscal  year,  it  has  become 
necessary  not  only  to  suspend  torpedo  experiments,  but  also  to  a  great 
extent  the  practical  instruction  of  the  engineer  troops  in  the  details  of 
this  service.  These  experiments  have  been  in  progress  for  some  years, 
and  a  system  of  fixed  mines  has  been  developed  and  gradually  improved 
until  it  bids  fair  before  long,  if  funds  are  available,  to  reach  the  highest 
point  of  excellence. 

ESTIMATES   OF  APPROPRIATIONS  REQUIRED  FOR  1887->88. 

For  acquisition  of  sites  of  two  marteUo  towers  at  Key  West,  Fla.,  by  pur- 
chase or  condemnation $9,000 

For  parchaee  of  additional  land  at  Fort  HamiltoD,  K.  Y 180, 000 

For  protecting  site  of  Fort  Niagara,  N.  Y 20,000 

For  sea-wall  at  Governor's  Island,  New  York  Harbor 50, 000 

For  sea-wall  at  David's  Island,  New  York  Harbor 35,000 

For  earth  embankment  at  David's  Island,  New  York  Harbor 12,  000 

Fort  Marion,  Florida : 

For  restoration  of  the  old  fort  to  the  condition,  substantially,  in  which  it 

left  by  the  Spaniards 10,000 


For  protection,  preservation,  and  repair  of  fortifications  for  which  there 
may  be  no  special  appropriation  available 175, 000 

For  purchase  oi  submarine  mines  and  necessary  appliances  to  operate  them 
for  closing  tbe  channels  leading  to  our  principal  sea-ports 300, 000 

For  needful  caoemates,  cable  galleries,  cVc,  to  render  it  possible  to  operate 
submarine  mines 200,000 

For  continuing*  torpedo  experiments,  and  for  practical  instruction  of  Engi- 
neer troops  m  the  details  of  service 30,000 

For  torpedo-abed  at  San  Francisco  Harbor 22,000 

Total 1,043,000 

DEFENSES  OF  THE  NORTHERN  FRONTIER. 

Fort  Wayne,  Michigan,  in  charge  of  Lieut.  Col.  0.  M.  Poe}  Corps  of 
B^ineers. — This  work  is  situated  on  the  west  bank  of  Detroit  River, 
adjacent  to  the  city  of  Detroit,  and  is  intended  to  command  the  chan- 
nel of  the  river. 
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DEFENSES  OF  THE  NORTHERN  FRONTIER— Continued. 

It  is  a  nearly  square  bastioned  work,  with  brick  and  concrete  scarp, 
semi-detached  on  curtains  and  faces,  and  unfinished  water  batteries  on 
the  up-stream  and  down-stream  sides. 

The  construction  of  the  fort  in  its  present  form  was  begun  in  1862 
and  completed  in  1871. 

Since  the  last  annual  report  work  has  been  confined  to  repairing  13 
gun-platforms  and  the  demilune  magazine.  The  work  was  done  by 
hired  labor. 

"So  estimate  of  funds  required  to  complete  the  work  is  submitted. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30, 1887. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Porter,  Black  Rock,  near  Buffalo,  New  York,  in  charge  of  CapU 
Edward  Maguire,  Corps  of  Engineers. — This  work,  commenced  in  1842, 
is  situated  on  the  Niagara  River,  within  the  limits  of  the  city  of  Buffalo, 
and  consists  of  a  square  stone  tower  or  keep,  in  ruins,  surrounded  by  a 
square  barbette  battery. 

The  keep  was  nearly  destroyed  by  fire  many  years  ago,  and  the  entire 
work  is,  in  its  present  condition,  useless  for  offense  or  defense. 

By  joint  resolution  of  Congress,  approved  July  11, 1870,  published  in 
General  Orders  93,  July  22, 1870,  permission  was  granted  to  the  city  of 
Buffalo,  through  its  park  commissioners,  "to  improve  and  beautify  the 
grounds  known  as  Fort  Porter,  situated  in  said  city,  and  belonging  to 
the  United  States,  in  connection  with  a  public  park  to  be  laid  out  on 
laud  adjoining  the  said  grounds,  the  plans  for  the  same  to  be  approved 
by  the  Secretary  of  War :  Provided,  That  this  resolution  shall  not  be 
construed  to  pass  any  title  in  the  said  grounds,  but  that  the  ownership 
and  control  of  said  grounds  shall  remain  entirely  in  the  United  States, 
and  shall  be  subject  to  such  changes  and  uses  for  military  purposes  as 
the  Secretary  of  War  may  direct." 

Under  date  of  April  12, 1884,  the  Secretary  of  War  granted  permis- 
sion to  the  park  commissioners  to  construct  a  roadway  through  the  reser- 
vation, cutting  the  rampart  of  the  fort. 

Under  the  above-mentioned  authorities  the  larger  part  of  the  United 
States  grounds  has  been  handsomely  laid  out  and  improved  by  the  city 
of  Buffalo.  The  roadway  was  constructed,  necessitating  the  tearing 
down  of  the  west  angle,  including  the  hot-shot  furnace  and  the  river 
face.    Along  this  face  a  wooden  fence  was  erected. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Niagara,  mouth  of  Niagara  River,  New  York,  in  charge  of  Capt. 
Edward  Maguire,  Corps  of  Engineers. — This  work,  commenced  in  1839, 
is  situated  at  the  mouth  of  the  Niagara  River,  on  the  south  shore  of 
Lake  Ontario,  about  40  miles  from,  and  east  of,  its  western  extremity. 

It  is  an  irregular  work,  having  one  strong  land  ;front  running  nearly 
north  and  south,  extending  from  Lake  Ontario  at  its  northern  extremity 
nearly  to  the  Niagara  Kiver  at  its  southern  extremity.  This  front  is 
half  bastioned,  with  detached  parapet,  demilune,  and  four  casemates 
for  howitzers  in  each  flank.  The  rest  of  the  tracS  is  irregular,  following 
the  general  course  of  the  river  and  of  the  lake  shore. 

The  work  contains  two  masonry  block-houses,  built  by  the  French 
about  1757,  and  other  buildings  begun  by  the  French  and  finished  by 
the  English  after  its  capture  by  them  during  the  French  and  Indian 
war. 
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ISTo  money  has  been  expended  on  this  work  since  1871,  except  for 
slight  repairs. 

So  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1887. 

Appropriation  asked  for  next  fiscal  year  for  protection  of  site  of  work $20, 000 

Fort  Ontario,  mouth  of  Oswego  River,  New  York,  in  charge  of  Copt. 
Edward  Maguire,  Corps  of  Engineers. — This  work  is  situated  at  the 
month  of  the  Oswego  Biver,  on  its  east  bank,  and  on  the  south  shore  of 
Lake  Ontario,  and  lies  within  the  limits  of  the  city  of  Oswego. 

The  work  was  commenced  in  1839  and  continued  at  intervals  until 
1872,  at  which  time  constructive  operations  ceased;  since  which  expend- 
itures have  been  limited  to  minor  repairs.  Its  condition  is  essentially 
the  same  as  stated  in  the  Annual  Report  for  1885.  The  fort  was  regar- 
riaoned  in  the  spring  of  1884. 

During  the  fiscal  year  the  ditch-drains  on  Fronts  Fos.  I  and  II  were 
cleaned  and  repaired ;  a  new  roof  was  built  on  the  Engineer  store-house, 
and  the  revetment  in  rear  of  the  officers'  quarters  and  around  the  mag- 
azine area  was  repaired. 

In  other  respects  no  changes  have  taken  place  in  the  work  since  last 
reported  upon. 

During  the  year  no  change  has  been  made  in  the  armament  of  this 
work,  or  in  its  condition  to  receive  armament. 

Ko  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Montgomery,  outlet  to  Lake  Champlain,  New  York,  in  charge  of 
Maj.  M.  B.  Adams,  Corps  of  Engineers. — This  casemated  work  is  situated 
on  the  west  shore  of  the  outlet  to  Lake  Champlain,  about  one-thir^  of  a 
mile  from  the  Canadian  boundary,  and  occupies  a  strategic  point  of 
great  importance,  and  commands  the  entrance  to  Lake  Ohamplain  from 
the  Kichelien  or  Saint  John  River. 

This  work  was  commenced  in  1841,  and  its  rebuilding  in  its  present 
form  was  accomplished  in  1876,  and  completes  the  work,  except  the  in- 
terior fittings  of  a  part  of  the  casements  intended  for  quarter^,  and  also 
parts  of  Bastions  A  and  E,  where  temporary  woooden  floors  have  been 
built  for  the  second  tier  of  casements. 

During  the  fiscal  year  ending  June  30, 1886,  operations  at  this  work 
bare  been  confined  to  the  repairs  of  five  center  pintle  and  six  front  pin- 
tle platforms,  and  the  renewal  of  the  wood-work  of  the  bridge  over  the 
moat 

Vo  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1887. 
So  appropriation  asked  for  next  fiscal  year. 

SEA-COAST  DEFENSES. 
DEFENSES  OF  THE  PENOBSOOT. 

Fort  Knox,  Bucksport,  Penobscot  River,  Maine,  in  charge  of  Col.  O.  E. 
Bhmt,  Corps  of  Engineers,  until  February  28, 1886;  since  that  date  in 
darge  ofMaj.  Jared  A.  Smith,  Corps  of  Engineers.— This  work,  situated 
at  the  narrows  of  the  Penobscot  Eiver,  furnishes  a  defense  for  the  city 
of  Bangor,  18  miles  above,  and  other  towns  .bordering  the  river,  and 
renders  it  available  as  a  secure  harbor  of  refuge  for  the  shipping  of  the 
extensive  eastern  coast. 
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This  work  was  commenced  in  1844,  and  in  1869  was  completed  accord- 
ing to  the  design  save  a  few  minor  matters  like  the  interior  finish  of 
casement  quarters. 

During  the  past  year  the  grading  of  the  parade  inside  the  main  work 
was  completed.  No  other  work  of  construction  has  been  carried  on,  and 
the  only  other  expenditures  have  been  such  as  were  incidental  to  the 
care  and  preservation  of  buildings  and  public  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1887. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  THE  KENNEBEC. 

Fort  Popham,  Kennebec  River,  Maine,  in  charge  of  Col.  ft  E.  Blunt, 
Corps  of  Engineers,  until  February  28, 1886;  since  that  date  in  charge  of 
Maj.  Jared  A.  Smith,  Corps  of  Engineers. — This  is  a  granite  work  situated 
upon  HunnewelFs  Point,  on  the  west  side  of  the  mouth  of  the  Kennebec 
Eiver.  It  is  intended  to  prevent  the  entrance  of  hostile  vessels  into  the 
Kennebec  Eiver,  and  thus  forms  a  refuge  for  our  own  vessels  in  the 
waters  above.  The  defense  of  the  river  contributes  to  the  protection  of 
the  State  capital  and  the  arsenal  at  Augusta,  and  to  towns  below  on 
the  river  having  some  commercial  and  ship-building  importance.  It  also 
aids  in  the  defense  of  various  points  of  strategic  value. 

A  small  fortification  of  old  design  formerly  occupied  the  extreme  end 
of  the  point.  The  present  work  was  commenced  in  1862,  and  continued 
until  the  close  of  the  season  of  1867,  when  active  operations  were  sus- 
pended. No  work  of  construction  was  carried  on  during  the  last  fiscal 
year,  except  such  as  were  required  for  the  necessary  care  and  for  the 
preservation,  of  public  property. 

Some  additions  and  changes  to  the  work  have  been  devised  and  ap- 
proved, but  extensive  modifications  are  still  required.  No  further  opera- 
tions are  proposed  until  these  modifications  are  complete. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OP  PORTLAND. 

Fort  Gorges,  Portland  Harbor,  Maine,  in  charge  of  Col.  ft  E.  Blunt, 
Corps  of  Engineers,  until  February  28, 1886;  since  that  date  in  charge  of 
Maj.  Jared  A.  Smith,  Corps  of  Engineers. — This  casemated  work,  com- 
menced in  1857,  is  one  of  the  series  of  forts  designed  to  defend  the  har- 
bor and  channels  leading  into  the  harbor  of  the  important  strategic 
position  occupied  by  the  city  of  Portland.  Its  construction  was  sus- 
pended for  want  of  funds  in  1876,  and  the  work  is  in  an  incomplete  con- 
dition. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortification 
during  the  last  fiscal  year  beyond  its  protection,  preservation,  and  re- 
pair, as  far  as  was  possible  with  the  general  appropriation  made  for  this 
purpose,  and  no  other  work  is  contemplated  during  the  current  fiscal 
year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Preble,  Portland  Harbor,  Maine,  in  charge  of  Col.  C.  E.  Blunt, 
Corps  of  Engineers,  until  February,  28, 1886 ;  since  that  date  in  charge  of 
Maj.  Jared  A.  Smith,  Corps  of  Engineers. — This  work  occupies  a  position 
on  Spring  Point,  in,  each  position  that  nearly  all  its  guns  bear  upon  the 
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two  principal  channels  leading  to  the  anchorage  and  harbor.  The  latest 
additions  to  the  work  were  commenced  in  1863,  and  work  thereon  was 
suspended  in  1867.    The  original  work  on  this  site  was  built  in  1808. 

In  the  last  year  two  magazines  have  received  the  interior  finish  in 
the  north  battery;  two  service  magazines  have  been  similarly  finished 
in  the  redoubt  and  eight  magazines  also  completed  in  the  south  battery. 
All  the  magazines  in  the  work  are  now  in  serviceable  condition. 

With  the  exception  of  the  finished  magazines,  the  work  is  in  the  same 
condition  as  indicated  in  the  last  annual  report. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyoDd  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current  fiscal 
year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year.  ^ 

Fort  Scammel,  Portland  Harbor,  Maine,  in  charge  of  Col.  G.  E.  Blunt, 
Corps  of  Engineers,  until  February  28, 1886 :  since  that  date  in  charge  of 
Maj.Jared  A.  Smith,  Corps  of  Engineers. — This  work  occupies  a  very 
important  position  in  the  harbor,  and  commands  four  of  the  channels 
leading  into  it. 

The  original  work  on  this  site  (House  Island),  built  about  1808,  con- 
sisted of  a  semi-circular  battery,  with  brick  scarp  and  block-house  in 
rear,  and  a  detached  lunette  northeast  of  it.  About  1845  the  works 
were  connected  so  as  to  form  one  inclosed  work,  with  brick  scarp  and 
earthen  parapet. 

In  1862  the  execution  of  the  new  plans  was  commenced,  and  (with 
80Die  subsequent  modifications  in  1870)  the  work  was  carried  on  till  the 
close  of  the  season  of  1875,  when  it  was  suspended  for  want  of  funds. 

It  is  an  inclosed  work,  with  detached  masonry  bastions  and  heavy 
earthen  batteries. 

Plans  for  its  modification  and  for  additional  earthen  batteries  have 
been  prepared  by  the  Board  of  Engineers  for  Fortifications  and  ap- 
proved by  the  Secretary  of  War.  They  are  ouly  partially  executed,  and 
the  work  is  in  an  incomplete  condition.    The  plans  require  revision. 

During  the  last  fiscal  year  six  magazines  were  put  in  serviceable  order. 
No  other  work  has  been  done,  and  no  other  expenditures  have  been 
made  save  such  as  were  necessary  for  the  care  and  preservation  of  the 
buildings  and  public  property. 

Ho  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 

Battery  on  Portland  Head,  Portland  Harbor,  Maine,  in  charge  of  Col. 
C.  E.  Blunt,  Corps  of  Engineers,  until  February  28, 1886:  since  that  date 
in  charge  of  Maj.  Jared  A.  Smith,  Corps  of  Engineers. — This  earthwork, 
commenced  in  1873,  will,  when  completed,  cover  by  its  guns  all  the  ap- 
proaches to  the  main  channel  leading  into  the  harbor,  and  will  prevent 
by  its  fire  an  enemy's  fleet  from  taking  up,  unopposed,  a  position  be- 
hind Cushing's  Island  from  which  to  shell  the  shipping  in  the  harbor. 

This  work  remains  in  the  incomplete  condition  reported  at  the  close 
of  the  last  fiscal  year. 
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For  the  construction  of  the  operating-room  and  gallery  for  torpedo 
cables  an  appropriation  is  asked  under  the  general  appropriation  for 
cables,  galleries,  &c. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  in  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Batteries  on  Cow  Island,  approaches  to  the  harbor  of  Portland,  Maine. — 
The  object  of  these  earthworks  is,  with  batteries  designed  to  be  placed 
on  Great  Hog  Island,  to  prevent  an  enemy's  occupation  of  Casco  Bay 
and  to  guard  the  passage  from  it  to  Portland  Harbor. 

Plans  for  the  construction  of  batteries  for  the  heaviest  guns  on  this 
island  have  been  prepared  by  the  Board  of  Engineers  for  Fortifications, 
and  it  is  proposed  to  commence  work  upon  them  as  soon  as  funds  are 
available.    The  plans  require  revision. 

No  appropriation  for  their  construction  has  yet  been  made. 
No  appropriation  asked  for  next  fiscal  year. 

Batteries  on  Great  Hog  Island,  approaches  to  the  harbor  of  Portland, 
Maine. — The  object  of  these  earthworks  is,  with  batteries  designed  to 
be  placed  on  Cow  Island,  to  prevent  an  enemy's  occupation  of  Casco 
Bay  and  to  guard  the  passages  from  it  to  Portland  Harbor. 

Plans  for  the  construction  of  batteries  for  the  heaviest  guns  on  this 
island  have  been  prepared  by  the  Board  of  Engineers  for  Fortifications, 
and  it  is  proposed  to  commence  work  upon  them  as  soon  as  funds  are 
available.    The  plans  require  revision. 

No  appropriation  for  their  construction  has  yet  been  made. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  McClary,  Portsmouth  Harbor,  New  Hampshire,  in  charge  of  Col. 
ft  E.  Blunt,  Corps  of  Engineers,  until  February  28, 1886;  since  that  date 
in  charge  of  Maj.  Jared  A.  Smith,  Corps  of  Engineers. — This  work,  to- 
gether with  Fort  Constitution,  opposite,  forms  the  inner  line  of  defense 
to  the  mouth  of  the  Piscataqua  River  and  to  the  navy-yard  at  Kittery, 
Me. 

The  defenses  of  the  mouth  of  the  Piscataqua  perform  an  important 
part  in  protecting  the  interior  from  invasion,  as  navigation  above 
crosses  two  through  lines  of  railroad  and  reaches  the  city  of  Dover, 
K".  H.,  and  numerous  small  places. 

The  original  fort  was  commenced  early  in  the  present  century.  An 
inclosed  barbette  work  was  commenced  in  1863,  but  has  not  been  com- 
pleted. 

The  work  remains  the  same  as  at  the  date  of  last  report,  no  opera- 
tions having  been  carried  on  except  for  the  necessary  care  and  preser- 
vation of  the  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1887. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Constitution,  Portsmouth  Harbor,  New  Hampshire,  in  charge  of 
CoL  ft  E.  Bltmt,  Corps  of  Engineers,  until  February  28, 1886;  since  that 
date  in  charge  of  Maj.  Jared  A.  Smith,  Corps  of  Engineers. — This  work, 
together  with  Fort  McGlary,  opposite,  forms  the  inner  line  of  defense 
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to  the  mouth  of  the  Piscataqua  River  and  to  the  navy- yard  at  Kittery, 
Me. 

Extensive  modifications  are  required  for  the  casemated  work  at  this 
place  before  proceeding  with  its  construction.  Plans  for  an  exterior 
earthen  battery  for  heavy  rifled  guns  have  been  approved  by  the  Sec- 
retary of  War,  but  it  has  not  yet  been  commenced.  The  plans  require 
revision. 

The  condition  of  this  work  has  remained  unchanged  since  the  date 
of  the  last  annual  report,  no  operations  having  been  carried  on  except 
for  the  necessary  care  and  preservation  of  the  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

Battery  on  Oerrish's  Island,  Portsmouth  Harbor,  New  Hampshire,  in 
charge  of  Col.  C.  JE7.  Blunt,  Corps  of  Engineers,  until  February  28, 1886  j 
since  that  date  in  charge  ofMaj.  Jared  A.  Smith,  Corps  of  Engineers.-LThis 
earthwork,  with  the  one  opposite,  on  Jerry's  Point,  forms  the  outer  line 
of  defense  to  Portsmouth  Harbor  and  to  the  navy -yard  at  Kittery,  Me. 
It  was  commenced  in  1873. 

The  work  remains  in  the  same  incomplete  condition  reported  at  the 
close  of  the  last  fiscal  year. 

Plans  forthe  completion  of  this  work  have  been  prepared  by  the  Board 
of  Engineers  for  Fortifications  and  approved  by  the  Secretary  of  War, 
but  are  only  partially  executed.    The  plans  require  revision. 

An  appropriation  for  constructing  the  operating-room  and  gallery  for 
torpedo  cables  is  asked  under  the  general  appropriation  for  cable  gal- 
leries, &c. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortification 
during  the  last  fiscal  year  beyond  its  protection,  preservation,  and  re- 
pair, as  far  as  was  possible  with  the  general  appropriation  made  for  this 
purpose,  and  no  other  work  is  contemplated  during  the  current  fiscal 
year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Battery  on  Jerry's  Point,  Portsmouth  Harbor,  New  Hampshire,  in  charge 
of  CoL  C.  JE7.  Blunt,  Corps  of  Engineers,  until  February  28, 1836 ;  since 
that  date  in  charge  of  Maj.  Jared  A.  Smith,  Corps  of  Engineers. — This 
earthwork  is  on  the  western  side  of  the  entrauce  to  the  harbor  of  Ports- 
mouth, N.  H.,  and  with  the  battery  at  Oerrish's  Island,  on  the  opposite 
side  of  the  entrance,  forms  the  outer  line  of  defense  to  that  harbor  and 
to  the  navy -yard  at  Kittery,  Me.    It  was  commenced  in  1873. 

During  the  last  year  the  five  magazines  at  the  battery  were  finished 
inside  and  placed  in  serviceable  order.  The  earthwork  of  the  battery 
is  still  incomplete. 

The  platforms  are  ready  to  receive  the  15-inch  guns  for  which  they 
were  designed. 

Plans  for  the  completion  of  this  work  have  been  prepared  by  the 
Board  of  Engineers  for  Fortifications  and  approved  by  the  Secretary  of 
War,  but  are  only  partially  executed.    The  plans  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current  fis- 
cal year  forthe  same  reason. 

Ho  appropriation  asked  for  next  fiscal  year. 
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Fort  Warren,  Boston  Harbor,  Massachusetts,  in  charge  of  Maj.  Charlee 
W.  Raymond,  Corps  of  Engineers,  until  February  4,  1886;  since  that  date 
in  charge  of  Maj.  Oeorge  L.  Gillespie,  Corps  of  Engineers. — This  fort,  sit- 
uated on  George's  Island,  commands  the  main  ship-channel  and  the 
anchorage  of  Nantasket  Roads.  It  consists  of  a  granite,  casemated, 
full-bastioned  enceinte,  with  an  earthen  cover-face  and  ravelin. 

It  was  commenced  m  1833,  and  its  plans  have  been  modified  by  tho 
Board  of  Engineers  for  Fortifications  to  adapt  it  for  modern  ordnance* 
These  modified  plans  were  partly  executed  when  operations  were  sus- 
pended in  1875-'76  for  want  of  appropriations. 

During  the  fiscal  year  operations  have  been  confined  to  the  following  r 

The  cisterns,  eleven  in  number,  under  the  casemates  of  Front  ILL 
were  repaired.    The  old  plastering  was  removed  and  new  substituted. 

Fourteen  doors  were  built  and  hung  at  the  entrances  of  the  service 
magazines. 

Extra  traverse  irons  were  placed  on  all  of  the  10-ineh-gun  front  pin- 
tle barbette  platforms  (181  in  number),  to  adapt  them  to  the  new  ord- 
nance carriage  for  8-inch  converted  rifles. 

A  new  wooden  latrine,  8  by  20  feet  in  plan,  was  built  on  the  sea-wall 
near  bastion  A,  for  the  use  of  the  garrison  and  Engineer  laborers. 

The  hull  and  machinery  of  the  steamer  Tourist  were  repaired. 

The  estimated  amount  required  to  complete  the  work  is  $185,000* 
The  plaus  require  revision. 

No  appropriation  asked  for  next  fiscal  year. 

Battery  at  Long  Island  Head,  Boston  Harbor,  Massachusetts,  in  charge 
of  Maj.  Charles  W.  Raymond,  Corps  of  Engineers,  until  February  4,  1886  ^ 
since  that  date  in  charge  of  Maj.  Oeorge  L.  Gillespie,  Corps  of  Engineers. — 
This  earthwork  occupies  an  important  position  in  the  outer  line  of  de- 
fense for  Boston  Harbor,  and  its  guns  bear  on  all  the  channels  of  en- 
trance. 

It  was  commenced  in  1871,  and  was  designed  for  the  reception  of  the 
heaviest  modern  ordnance.  Nothing  has  been  done  in  construction 
since  the  fiscal  year  1875-'76  for  want  of  appropriations,  and  the  workr 
the  plans  of  which  have  been  prepared  by  the  Board  of  Engineers  for 
Fortifications  and  approved  by  the  Secretary  of  War,  is  in  an  unfinished 
condition. 

During  the  fiscal  year  ending  June  30, 1886,  operations  have  been 
limited  to  the  following : 

Nine  doors  were  built  and  hung  at  the  entrances  of  the  parados  arch* 

The  iron-work  of  the  new  15-inch  gun  platforms  was  scraped  and 
painted. 

The  earth  slopes  of  the  traverse  magazines  and  parados  were  partly 
repaired. 

Some  minor  repairs  were  made  to  the  storehouse. 

To  complete  the  work  in  accordance  with  existing  plans  it  is  estimated 
that  $90,000  will  be  required.    The  plans  require  revision. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Winthrop,  Boston  Harbor,  Massachusetts,  in  charge  of  Maj.  Charlee 
W.  Raymond,  Corps  of  Engineers,  until  February  4, 1886 ;  since  that  date 
in  charge  of  Maj.  George  L.  Gillespie,  Corps  of  Engineers. — This  fort  is  sit* 
uated  on  Governor's  Island ;  it  forms  part  of  the  inner  line  of  defense  for 
Boston  Harbor  and  the  Gharlestown  navy-yard. 
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It  was  commenced  in  1844,  and  consists  of  a  central  casemated  tower, 
with  outlying  earthen  barbette  batteries. 

The  batteries  were  modified  by  the  Board  of  Engineers  for  Fortifica- 
tions for  the  reception  of  modern  ordnance,  and  their  plans  have  been 
partly  executed,  although  no  active  operations  have  been  in  progress 
since  1876-^76,  for  .want  of  funds. 

During  the  fiscal  year  ending  June  30, 1886,  operations  have  been 
limited  to  the  following: 

Twenty  doors  were  built  and  hung  at  the  entrances  of  the  service 
magazines  of  the  south,  the  east,  and  the  mortar  batteries. 

The  iron  work  of  the  new  15-inch  gun  platforms  was  scraped  and 
painted. 

The  10-inch  gun  platforms  (twenty-six  in  number)  were  provided  with 
extra  traverse  irons,  to  adapt  them  to  the  new  ordnance  carriage  for 
S-inch  converted  rifles. 

The  entrance  door  of  the  tower  was  built  and  hung. 

The  main  drain  of  the  tower  was  cleaned  out  and  extended  to  the 
northwest  salient  by  a  line  of  6-inch  drain-pipe  from  the  northeast  sa- 
lient running  through  the  center  of  the  ditch. 

The  work  is  essentially  in  as  good  order  as  at  the  date  of  the  last  an- 
nual report. 

The  estimated  amount  to  complete  the  work  in  accordance  with  exist- 
ing plans  is  $180,000. 

The  plans  of  the  batteries  require  revision. 

Jto  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection!  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current  fiscal 
year  for  the  same  reason. 

Jfo  appropriation  asked  for  next  fiscal  year. 

Fort  Independence,  Boston  Harbor,  Massachusetts,  in  charge  of  Maj. 
Charles  W.  Raymond,  Corps  of  Engineers,  until  February  4, 1886 ;  since 
that  date  in  charge  of  Maj.  George  L.  Gillespie,  Corps  of  Engineers. — This 
work  is  situated  on  Castle  Island,  and  forms  part  of  the1  inner  line  of 
defense  for  Boston  Harbor  and  the  navy -yard  at  Oharlestown.  It  was 
commenced  in  1833,  and  consists  of  a  granite  casemated  enceinte,  with 
two  exterior  earthen  barbette  batteries. 

The  plans  of  this  work  were  modified  by  the  Board  of  Engineers  for 
Fortifications  for  the  reception  of  modern  ordnance,  and  these  plans 
have  been  well  advanced  towards  completion,  although  active  operations 
have  been  suspended  since  187CP76  from  want  of  appropriations. 

During  the  fiscal  year  ending  June  30, 1886,  operations  have  been 
limited  to  the  following: 

Eleven  doors  were  built  and  hung  at  the  entrances  of  the  service  mag- 
azines of  the  enceinte  and  east  exterior  battery. 

The  iron- work  of  the  new  15-inch  gun  platforms  was  scraped  and 
painted. 

The  seven  front  pintle  10-inch  gun  platforms  of  the  enceinte  had  each 
an  extra  traverse  iron  placed  on  them  to  adapt  them  to  the  new  ord- 
nance carriage  for  8-inch  converted  rifles. 

Tbe  work  is  in  as  good  order  as  at  date  of  last  report. 
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The  estimated  amount  necessary  to  complete  the  work  in  accordance 
with  the  present  plans  is  $50,000. 
The  plans  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  dnring  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NEW  BEDFORD. 

Fort  at  ClarWs  Point,  New  Bedford  Harbor,  Massachusetts,  in  charge  of 
Lieut  Col  George  H.  Elliot,  Corps  of  Engineers. — This  casemated  work, 
commenced  in  1857,  commands  the  entrance  to  the  harbor  of  New  Bed- 
ford. 

Plans  for  new  earthen  batteries  for  modern  heavy  guns  have  been 
completed  by  the  Board  of  Engineers  for  Fortifications,  but  nothing  has 
been  done  towards  their  construction.    The  plans  require  revision. 

The  operations  of  the  past  fiscal  year,  which  were  confined  to  works 
of  repair  and  preservation,  were  as  follows:  The  large  dwelling  house 
acquired  with  the  fort  lands,  and  since  used  for  office  and  other  pur- 
poses, was  shored  up  and  shingled  to  save  it  from  further  damage.  One 
of  the  casemates  was  fitted  up  for  a  store-room  for  Engineer  property  at 
the  fort,  a  portion  of  the  floor  of  the  iron  balcony  in  the  main  work, 
destroyed  in  a  gale  in  the  winter  of  1885-'86,  was  relaid.  Repairs  were 
made  to  the  fort- keeper's  house,  which  was  also  repainted ;  to  one  of  the 
magazine  doors,  and  to  the  bridge  at  the  sallyport,  and  the  approach  to 
the  latter  was  graded. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  dnring  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NABBAGANSETT  BAY. 

Fort  Adams,  Newport  Harbor,  Rhode  Island,  in  charge  of  Lieut  OoL 
George  JET.  Elliot,  Corps  of  Engineers. — This  large  and  important  work, 
commenced  in  1824,  defends  the  harbor  and  city  of  Newport,  and  com- 
mands the  principal  passage  to  Narragansett  Bay,  one  of  the  best  road- 
steads on  the  coast. 

The  preparatory  work  for  the  construction  of  the  new  exterior  earthen 
battery  for  modern  ordnance  (such  as  opening  roads,  draining  the 
grounds,  &c.)  having  been  all  completed,  rapid  progress  can  be  made 
in  construction  when  the  necessary  funds  are  appropriated.  This  im- 
portant battery  at  the  end  of  the  fiscal  year  1875-'76  had  but  recently 
been  commenced  in  accordance  with  plans  approved  by  the  Secretary 
of  War,  and  no  work  has  been  done  since  that  year  for  want  of  appro- 
priations.   The  plan  of  this  battery  requires  revision. 

The  operations  of  the  last  fiscal  year  were  as  follows :  The  iron- work 
of  four  front  pintle  platforms  for  15-inch  or  heavy  rifled  guns  was  com- 
pleted, and  two  magazines  for  the  service  of  these  guns  were  floored 
and  fitted  with  heavy  oak  and  with  ventilating  doors.    The  cement 
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hovm  was  reshingled.  A.  strong  stone  jetty  containing  one  of  the  main 
•ewers  of  the  fort  was  carried  out  into  the  sea  on  the  west  front  far 
enough  to  drop  the  sewage  into  the  tide-way.  A  masonry  sewer-trap- 
basin  was  built  in  the  demilune  of  the  east  front.  The  interiors  of  the 
newly-fitted  magazines  were  whitewashed;  the  iron- work  of  the  new 
gun  platforms  was  painted,  and  the  traverse  rails  in  casemates  were 
scraped  and  painted.  The  new  sea-wall  for  the  protection  of  the  east 
shore  was  extended  304  feet,  and  repairs  were  made  to  some  of  the  old 
sea-walls.  The  south  retaining-wall  at  cut  for  road  through  the  north 
demilune  was  rebuilt.  The  upper  part  of  the  old  breast-high  wall  on 
the  land  front  of  the  main  work,  which  had  become  unserviceable  as  a 
revetment,  was  rebuilt  for  the  entire  length  of  this  wall,  812  feet,  ex- 
cept a  distance  of  about  90  feet,  where  the  mortar  is  so  much  decayed 
that  the  main  wall  will  have  to  be  iebuilt.  The  work  of  concreting  the 
surface  of  the  terreplein  of  the  main  work,  74,586  square  feet  in  all,  was 
completed  by  the  covering  of  5,743  square  feet  during  the  fiscal  year. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortification 
during  the  last  fiscal  year  beyond  its  protection,  preservation,  and  re- 
pair, as  far  as  was  possible  with  the  general  appropriation  iuade  for  this 
purpose,  and  no  other  work  is  contemplated  during  the  current  fiscal 
year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Defense*  of  Dutch  Island,  Narragcmsett  Bay,  Rhode  Island,  in  charge  of 
Lieut  Col.  Oeorge  H.  Elliot,  Corps  of  Engineers. — The  earthen  batteries 
on  this  island,  commenced  in  1863,  command  the  western  entrance  to 
Narragansett  Bay.  Nothing  has  been  done  in  the  construction  of  the 
defenses  since  the  fiscal  year  1875-'76.  They  are  incomplete,  and  the 
plans  require  revision. 

The  operations  of  the  past  fiscal  year  were  as  follows:  Laying  the 
iron- work  of  one  center  pintle  and  four  front  pintle  15- inch  or  heavy 
rifled  guns,  and  fitting  up  of  two  magazines  for  their  service  by  laying 
floors  and  providing  the  necessary  oak  and  ventilating  doors ;  storing 
the  large  quantity  of  portable  railroad  track  belonging  to  the  work; 
small  repairs  to  wharves  and  public  buildings,  and  painting  the  iron- 
work of  gun  platforms. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Ho  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NEW  LONDON  HARBOR  AND  NAVY-YABD. 

Fort  Trumbull,  New  London  Harbor,  Connecticut,  in  charge  of  Lieut 
Cot  Walter  McFarland,  Corps  of  Engineers,  until  February  17, 1866 ; 
since  that  date  in  charge  of  Lieut  Cot  D.  C.  Houston,  Corps  of  Engi- 
neers.— Fort  Trumbull  is  situated  on  a  promontory  on  the  west  shore  of 
Sew  London  Harbor,  about  2  miles  from  Long  Island  Sound;  the  reser- 
vation contains  about  13.9  acres,  and  has  over  2,000  feet  water-front, 
with  a  small  wharf  near  the  northern  extremity. 

The  fortifications  consist  of— 

L  A  pentagonal,  masonry,  bastioned,  casemated  work  of  one  tier,  with 
a  barbette  battery  on  top,  having  three  water-fronts  and  four  bastions, 
the  bastion  at  the  junction  of  the  two  land-fronts  being  omitted.    This 
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work  was  bnilt  in  1838-1848.  The  casemates  famish  positions  for  four- 
teen heavy  guns  and  eight  flank  howitzers,  and  the  barbette  for  twenty- 
four  heavy  guns. 

The  northern  land  front,  through  which  the  sallyport  passes,  is  pro- 
tected by  a  cover-face  arranged  with  a  place  of  arms  and  positions  for 
six  barbette  guns. 

2.  A  south  exterior  water  battery  which  mounts  six  8-inch  Rodman 
guns  and  two  100-pound  Farrotts. 

3.  A  north  exterior  earthen  battery,  built  in  1874-,76,  arranged  for 
mounting  five  15-inch  guns  in  single  position  to  command  the  channel. 
The  platforms  for  these  guns  are  completed,  with  the  exception  of  the 
traverse  irons,  which  are  on  hand  and  ready  to  be  laid. 

A  plan  of  the  Board  of  Engineers  for  rebuilding  the  south  exterior 
battery  and  fitting  it  for  five  15-inch  Rodmans  in  single  position  was  ap- 
proved in  1874,  but  no  money  has  yet  been  applied  to  carrying  out  the 
project. 

During  the  past  year  no  work,  either  of  construction  or  repair,  has 
been  done  at  this  fort.  It  is  now  in  good  condition,  with  the  exception 
of  some  of  the  brick  facing  of  the  casemates,  which  has  been  damaged 
by  leakage  through  the  covering  of  the  arches  or  between  the  arches  and 
the  scarp- wall. 

The  alteration  of  the  south  water  battery,  as  planned  by  the  Board 
of  Engineers,  to  fit  it  for  the  use  of  15-inch  Rodmans,  is  necessary  to 
the  proper  defense  of  the  position. 

Fort  Trumbull  is  garrisoned  by  two  companies  of  the  First  Artillery. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current  fiscal 
year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Griswold,  New  London  Harbor,  Connecticut,  in  charge  of  Lieut. 
Col.  Walter  McFarland,  Corps  of  Engineers,  until  February  17, 1886;  since 
that  date  in  charge  of  Lieut.  Col.  D.  0.  Houston,  Corps  of  Engineers. — This 
is  an  open  barbette  earthwork,  on  the  east  side  of  New  London  Harbor, 
opposite  the  city  of  New  London.  It  was  begun  in  1840,  as  an  auxil- 
iary to  Fort  Trumbull,  and  from  its  commanding  position  on  Groton 
heights,  80  feet  above  the  sea,  it  overlooks  every  part  of  the  harbor.  It 
has  positions  for  sixteen  guns,  eleven  10-inch  Rodmans  and  five  8-inch 
Rodmans ;  but  under  an  approved  plan  of  the  Board  of  Engineers  this 
battery  is  to  be  fitted  for  eight  15-inch  Rodmans,  the  estimated  cost  of 
which  is  $48,000. 

The  reservation  contains  about  12.8  acres;  its  site  is  mainly  on  the 
high  east  bank  of  the  Thames  River,  back  of  the  village  of  Groton ; 
it  includes  a  roadway  extending  to  the  river,  with  about  66  feet  of 
water  front. 

No  money  has  ever  been  appropriated  for  the  modification  of  this  bat- 
tery, and  no  work  upon  it  has  been  done. 

No  work  has  been  done  upon  it  during  the  past  year,  and  it  is  now 
in  very  good  condition. 

There  is  no  garrison  at  Fort  Griswold,  an  ordnance  sergeant  being 
left  in  charge  of  it. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30, 1687. 
No  appropriation  asked  for  next  fiscal  year. 
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DEFENSES  OF  NEW  HAVEN. 


Fort  Haley  Neic  Haven,  Connecticut,  in  charge  of  Lieut.  Col.  Walter  Mc~ 
Farland,  Corps  of  Engineers,  until  February  17, 1886 ;  since  that  date  in 
charge  of  Lieut  Col.  D.  G.Houston,  Corps  of  Engineers. — This  is  an  earth- 
work built  near  the  close  of  the  rebellion,  situated  on  a  low  point  on 
the  east  shore  of  the  harbor,  about  2  miles  below  the  city.  It  is  a  tem- 
porary work,  and  is  rapidly  falling  down.  Its  site  is  valuable  in  a  mil- 
itary sense  only  for  a  small  work,  to  be  used  against  small  vessels  that 
might  enter  the  harbor.  The  area  of  the  reservation  is  about  30  acres ; 
it  has  2,300  feet  of  water  front. 

No  project  for  rebuilding  it  has  ever  been  made. 

So  work  has  been  done  upon  it  in  the  last  year,  and  no  appropriation 
is  asked  for  the  next  fiscal  year. 

DEFENSES  OF  NEW  YORK  AND  THE  NAVY- YARD  AT  BROOKLYN. 

Fort  Schuyler,  East  Biver,  2Tew  York,  in  charge  of  Lieut.  Col.  H.  L. 
Abbot,  Corps  of  Engineers,  until  May  24, 1886;  since  that  date  in  charge 
of  Lieut  Col.  C.  B.  Comstock,  Corps  of  Engineers. — This  work  and  the 
opposite  fort  at  Willets  Point  are  our  only  dependence  for  closing  the 
harbor  of  New  York  City  against  attack  from  the  direction  of  Long 
Island  Sound. 

The  existing  works  at  Fort  Schuyler  consist  of  an  old  masonry  fort, 
planned  halfa  century  ago,  and  of  three  incomplete  and  unarmed  earthen 
batteries. 

Daring  the  past  fiscal  year  the  sea-wall  has  been  repaired,  and  also 
the  slope  in  front  of  the  glacis  battery. 

The  preparation  of  all  but  the  iron  work  of  one  turret  to  receive  two 
110-ton  guns  should  be  no  longer  delayed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Fort  at  Willets  Point,  eastern  entrance  to  New  York  Harbor,  in  charge 
of  Lieut  Col.  H.  L.  Abbot,  Corps  of  Engineers,  until  March  11,  1886; 
*ince  that  date  in  charge  of  Lieut  Col.  C.  B.  Comstock,  Corps  of  Engineers. — 
This  work,  together  with  Fort  Schuyler,  forms  the  only  defensive  line 
tor  preventing  an  enemy  coming  from  the  direction  of  Long  Island 
Sound  from  entering  the  harbor  of  New  York  City.  It  is,  therefore,  of 
first  importance. 

The  defensive  works  at  Willets  Point  consist  of  an  old  stone  fort, 
begun  at  the  outbreak  of  the  civil  war  and  left  unfinished  since  1865; 
of  four  unfinished  earthen  batteries  for  guns,  and  of  a  battery  for  six- 
teen mortars. 

During  the  past  fiscal  year  the  roads  and  temporary  buildings  have 
been  repaired,  and  property  has  been  cared  for. 

The  extensive  slopes  have  had  the  grass  cut  upon  them. 

The  sea  has  been  cutting  away  the  shore  line  on  the  east  front,  south 
of  the  main  work,  and  blocks  of  granite,  long  on  hand,  have  been  placed 
here  to  form  a  bank  protection.  This  protection  needs  extension  fur- 
ther to  the  south. 

Xo  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current       * 
fiscal  year  for  the  same  reason. 

2E 
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Defenses  of  Governor's  Island,  New  York  Harbor,  in  charge  of  Maj. 
George  L.  Gillespie,  Corps  of  Engineers,  until  February  3, 1886;  in  charge 
of  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers,  until  February  17, 
1886 ;  since  that  date  in  charge  of  Lieut.  Col.  D.  C.  Houston,  Corps  of 
Engineers. — These  works  comprise  Fort  Columbus,  Castle  Williams, 
South  Battery,  and  New  Barbette  Battery.  They,  with  Fort  Wood,  on 
the  opposite  side  of  the  channel,  defend  the  entrances  to  the  East  River 
and  the  Hudson  River.  The  fortifications  on  Governor's  Island  were 
commenced  in  1831.*  The  exterior  heavy  earthen  batteries  are  as  yet 
unfinished. 

For  years  past  no  special  appropriation  has  been  made  for  any  of  the 
works  on  this  island,  and  the  operations  during  the  year  have  been  lim- 
ited to  repairs. 

The  United  States  owns  the  whole  island,  an  area  of  70  acres. 

During  the  year  eight  interior  magazine  doors  were  built  and  hung 
in  the  magazines  of  the  New  Barbette  Battery,  and  8  entrance  stones 
to  cover  drains  were  laid  in  the  entrances  of  the  magazines.  Slight  re- 
pairs were  made  to  the  bridge  over  the  ditch  at  Fort  Columbus. 

An  exterior  modern  earthen  battery,  designed  by  the  Board  of  En- 
gineers for  Fortifications,  and  approved  by  the  Secretary  of  War,  is 
partially  built.    The  plan  of  this  battery  requires  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion duriug  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Seawall  on  Governor's  Island,  New  York  Harbor,  in  charge  of  Maj. 
George  L.  Gillespie,  Corps  of  Engineers,  until  February  3, 1886 ;  in  charge 
of  Lieut  Col.  Walter  McFarland,  Corps  of  Engineers,  until  February  17, 
1886 ;  since  that  date  in  charge  of  Lieut.  Col.  D.  C.  Houston,  Corps  of  En- 
gineers. — The  project  for  this  improvement,  adopted  in  1865,  provides 
for  inclosing  the  entire  island  by  a  sea-wall. 

Under  an  allotment  made  in  1865, 700  linear  feet  of  masonry  wall  were 
built  on  the  southwest  side  of  the  island  in  1866,  which,  with  about  399 
linear  feet  built  under  other  small  allotments,  made  a  total  of  1,009  feet. 
This  was  subsequently  extended  as  a  temporary  dry  wall  nearly  along 
high-water  mark  to  Castle  Williams,  covering  the  entire  southwest  side 
of  the  island.  By  act  approved  August  7, 1882,  $39,000  were  appropri- 
ated "  for  completing  a  sea-wall  already  commenced  on  the  southwest 
side  of  Governor's  Island,  New  York  Harbor,  and  constructing  a  sea- 
wall on  its  southeastern  portion."  Under  this  appropriation  and  one  of 
$15,000,  included  in  the  sundry  civil  bill  approved  March  3, 1883,  the 
wall  was  extended  206  feet  along  the  south  side  of  the  island,  and  1,502£ 
feet  along  the  east  side  to  the  coal  wharves.  From  this  point  the  island 
is  inclosed  by  wharf  fronts  and  by  the  u  ordnance  wall,"  extending  around 
the  northeast  side  and  along  the  northwest  side  to  within  about  1,100 
feet  from  the  Engineer  Wharf  and  the  Castle  Williams  Wall.  In  1884 
an  allotment  of  $500  was  made  for  completing  the  filling  and  grading 
behind  the  east  wall,  left  unfinished  on  account  of  exhaustion  of  funds. 

In  order  to  complete  the  project  for  inclosing  the  entire  island,  there 
is  yet  to  be  built  about  l,100*feet  of  wall  on  the  northwest  side,  and  the 
temporary  dry  wall  is  to  be  replaced  by  a  masonry  wall  about  1,500  feet 
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long,  the  latter  to  be  built  near  low-water  line,  using  the  material  in  the 
present  dry  wall  as  far  as  it  will  go ;  also  filling  in  and  grading  behind 
tbe  walls  when  built. 

No  work  was  done  during  the  past  fiscal  year,  no  funds  being  avail- 
able. 

From  the  western  extremity  of  the  "ordnance  wall"  to  Castle  Will- 
iams, a  distance  of  1,100  feet,  the  beach  is  wholly  unprotected  against 
deposits  of  offal,  dead  animals,  and  other  objectionable  matter.  For 
carrying  the  sea-wall  in  front  of  this  beach  and  for'banking  up  the  low 
spaces  behind  it,  an  estimate  of  $50,000  is  submitted;  to  replace  the 
dry  wall  with  a  permanent  masonry  wall  will  cost  about  $50,000  addi- 
tional.   Both  walls  could  be  built  to  advantage  in  a  single  year. 

An  appropriation  of  $50,000  is  recommended. 

Fort  Wood j  Bedlams  Island,  New  York  Harbor,  in  charge  of  Maj.  George 
LGillespie,  Corps  of  Engineers,until  February  3,1886;  in  charge  of  Lieut 
Col.  Walter  McFarland,  Corps  of  Engineers,  until  February  17, 1886;  since 
that  date  in  charge  of  Lieut  Col.  D.  C.  Houston,  Corps  of  Engineers. — 
This  work,  commenced  in  1841,  forms  one  of  the  inner  line  of  defenses 
for  New  York  Harbor,  and  with  those  on  Governor's  Island  is  designed 
to  close  the  entrances  to  the  East  River  and  the  Hudson  Eiver,  and  to 
protect  New  York,  part  of  Brooklyn,  and  Jersey  City  from  bombard- 
ment. 

The  entire  island  belongs  to  the  United  States ;  its  area  is  about  13 
acres. 

The  exterior  modern  earthen  battery,  designed  by  the  Board  of  En- 
gineers and  approved  by  the  Secretary  of  War,  is  only  partially  built 
and  should  be  completed.    The  plan  requires  revision. 

The  pedestal  for  the  Statue  of  Liberty  Enlightening  the  World  is 
completed ;  the  interior  frame- work  is  erected  up  to  the  neck  and  the 
iron  skeleton  of  the  right  arm  is  partly  in  place ;  preparations  are  being 
made  for  placing  the  copper  plates  of  the  statue. 

The  only  work  done  upon  the  fortifications  during  the  past  fiscal  year 
▼as  fitting  and  hanging  three  interior  magazine  doors  in  the  new  ex- 
terior battery. 

Tbe  slopes  and  platforms  are  in  good  condition. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  tbe  past  fiscal  year,  beyond  what  was  necessary  for  its  repair 
and  preservation  ;  for  tbe  same  reason  no  work  is  contemplated  daring 
tbe  ensuing  year. 

Ko  appropriation  asked  for  next  fiscal  year. 

Fort  Hamilton  and  additional  batteries,  New  York  Harbor}  in  charge 
of  Mqj.  George  L.  Gillespie,  Corps  of  Engineers,  until  February  3,  1886  j 
*we  that  date  in  charge  of  Lieut  Col.  Walter  McFarland,  Corps  of  En- 
gineers.— These  works,  commenced  in  1824,  are  situated  at  the  Narrows 
of  New  York  Harbor,  upon  the  Long  Island  side. 

So  specific  appropriation  was  made  for  the  fiscal  year,  and  the  opera- 
tions were  confined  to  repairs  absolutely  necessary  for  the  preservation 
of  the  works. 

These  include,  in  Battery  No.  I,  the  placing  of  1,190  cubic  yards  of  rip- 
nip  stoue  against  the  sea-wall  supporting  the  battery,  making  and  hang- 
ing four  interior  and  seven  exterior  magazine  doors,  and  setting  pintles 
in  platforms  1,  2,  5,  and  6;  in  15-inch  Gun  Battery,  making  and  hang 
%  one  interior  door  to  Magazine  B. 
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The  slopes,  revetments,  and  platforms  of  all  the  several  works  are  in 
good  repair  and  the  magazines  are  dry  and  serviceable. 

To  construct  a  working-chamber  on  the  east  side  of  the  channel  for 
the  torpedo  defensive  system  planned  by  the  Board  of  Engineers,  an 
appropriation  is  requested  under  the  general  appropriation  for  cable 
galleries,  &c. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1887. 
No  appropriation  asked. for  next  fiscal  year. 

Mortar  Battery  at  Fort  Hamilton,  New  York  Harbor,  in  charge  of  Maj. 
George  L.  Gillespie,  Corps  of  Engineers,  until  February  3, 1886 ;  since  that 
date  in  charge  of  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers. — 
This  battery  was  commenced  in  1871.  No  operations  were  carried  on 
during  the  year  except  furnishing  and  hanging  three  exterior  magazine 
doors. 

But  little  requires  to  be  done  to  fit  this  battery  to  receive  its  full 
armament  as  projected  by  the  Board  of  Engineers  for  Fortifications. 

Fort  Lafayette,  New  York  Harbor,  in  charge  of  Maj.  George  L.  Gillespie, 
Corps  of  Engineers,  until  February  3, 1886  ;  in  charge  of  Lieut.  Col.  Wal- 
ter McFarland,  Corps  of  Engineers,  until  February  17,  1886 ;  since  that 
date  in  charge  of  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers. — This  old 
work,  commenced  in  1812,  occupies  the  best  of  all  the  positions  for  the 
defense  of  New  York  Harbor;  it  is  situated  on  a  shoal  at  the  Narrows 
entrance,  and  is  wholly  surrounded  by  water  of  8  feet  depth  or  more. 
The  area  inclosed  by  the  sea-wall  is  about  270  feet  square.  The  fort  was 
injured  by  fire  in  1868  to  such  a  degree  as  to  make  it  practically  worthless 
unless1  repaired  at  a  very  considerable  expense.  As  it  was  adapted  to 
guns  of  small  caliber  only,  it  was  not  thought  advisable  to  restore  it, 
but  to  replace  it  with  an  iron  construction  which  should  meet  the  de- 
mands of  modern  armament.    Plans  for  this  have  been  proposed. 

The  defense  of  New  York  requires  a  new  work  which  will  mount  the 
heaviest  modern  ordnance,  and,  as  many  years  will  be  consumed  in  the 
construction,  an  adequate  appropriation  should  be  made  without  further 
delay. 

No  appropriation  Laving  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  "fiscal  year. 

Fort  Wadsworth,  Staten  Island,  New  York  Harbor,  in  charge  of  CoL 
Q.  A.  Gillmore,  Corps  of  Engineers. — This  fort,  commenced  in  1847,  is 
situated  on  the  west  side  of  the  Narrows,  and  constitutes  a  part  of  the 
second  line  of  defense  of  the  southern  water  approach  £o  New  York. 

It  is  an  inclosed  work,  built  of  granite,  containing  three  tiers  of  guns 
in  casemates  and  one  en  barbette,  the  lower  tier  being  only  a  few  feet 
above  the  water-level. 

The  work,  in  connection  with  those  adjacent  to  it  on  either  side — Port 
Tompkins  and  the  two  glacis  batteries  on  the  hill  in  rear — is  designed 
to  throw  a  heavy  concentrated  fire  on  vessels  approachiug  or  attempt- 
ing to  pass  through  the  Narrows,  crossing  its  fire  with  that  from  Fort 
Hamilton  and  batteries  on  the  opposite  side  of  the  channel. 

During  the  past  fiscal  year  the  permanent  gun  platforms  and  the 
breast-height  walls  were  pointed.    A  rough,  low  retaining  wall  was 
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built  about  half-way  down  the  long  slope,  to  prevent  the  earth  from 
washing  down  from  above. 

Jio  appropriation  haying  been  made,  no  work  was  done  at  this  fortification 
during  the  last  fiscal  year  beyond  its  protection,  preservation,  and  repair, 
as  far  as  was  possible  with  the  general  appropriation  made  for  this  pur- 
pose, and  no  other  work  is  contemplated  during  the  current  fiscal  year  for 
the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fart  on  site  of  Fort  Tompkins,  yew  York  Harbor,  in  chargb  of  Col.  Q. 
A.  Giilmore,  Corps  of  Engineers. — This  work,  commenced  in  1858,  with 
the  earthen  Glacis  Gun  Battery  on  its  left  and  the  Glacis  Mortar  Bat- 
tery on  its  right,  crowns  the  hill  in  rear  of  Fort  Wadsworth  and  the 
earthen  batteries  known  as  North  Cliff  Battery,  South  Cliff  Battery, 
Battery  Hudson,  and  the  South  Mortar  Battery. 

It  is  an  inclosed  pentagonal  work,  having  on  its  four  land  faces  two 
tiers  of  casemate  quarters,  a  deep,  dry  ditch,  and  a  heavy  barbette  bat- 
tery to  resist  a  land  attack,  and  on  its  channel  front  seventeen  large 
casemates  for  storage  and  other  purposes.  It  mounts  its  channel-bear- 
ing guns  en  barbette.  It  is  intended  to.  supply  quarters  for  the  garrison, 
and  act  as  a  keep  for  all  the  defensive  works  occupying  this  position. 
Properly  armed,  this  work  will  be  able  to  throw  a  heavy  fire  from  a 
commanding  position  upon  vessels  attempting  to  pass  through  the 
Narrows. 

The  four  land  faces  were,  for  all  defensive  purposes,  finished  in  1865. 
In  December,  1669,  a  plan  giving  such  increased  depths  to  the  case- 
mates that  heavy  rifled  guns  could  be  mounted  over  them  en  barbette 
was  adopted  and  carried  into  execution. 

Since  1876  the  woik  has  been  in  readiness  to  receive,  on  temporary 
platforms,  all  the  heavy  guns  intended  for  channel  defense. 

The  following  work  was  done  during  the  past  fiscal  year: 

The  pointing  of  the  masonry  of  the  scarp  and  counter-scarp  wails  was 
continued.  The  torpedoes  stored  at  the  fort,  and  the  balcony  of  the 
parade  walls,  and  other  exposed  iron  an<J  wood  work  were  painted. 
Extensive  damages  caused  to  the  exterior  slope  of  the  channel-front  by 
a  heavy  rain-storm  in  April,  1886,  were  thoroughly  repaired.  The  work 
of  macadamizing  the  road  leading  from  the  south  sallyport  of  the  fort 
to  the  light-house  was  commenced. 

The  western  boundary  fence  at  the  foot  of  the  glacis,  along  New  York 
avenue,  was  renewed  and  painted. 

Grass  and  weeds  were  cut  on  the  parade,  parapet,  and  slopes  of  the 
fort. 

The  estimates  for  the  completion  of  Fort  Tompkins  comprise  ten 
permanent  gun  platforms  in  place  of  the  present  wooden  ones,  four 
bonnets  on  the  traverses  for  the  better  protection  of  guns  and  gunners, 
and  finishing  off  twenty-six  casemates  for  quarters  and  eleven  large 
casemates  on  the  channel-front  for  storage  purposes. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  com tem plated  during  the  current 
fiscal  year  for  the  same  reason. 

Xo  appropriation  asked  for  next  fiscal  year. 

Glacis  Gnu  Battery  (north  of  fort  on  site  of  Fort  Tompkins)*  Staten  IsU 
•ad,  Kew  York  Harbor,  in  charge  of  Col.  Q.  A.  Gillmore,  Corps  of  En- 
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ginecrs. — This  earthen  barbette  battery,  built  in  1872,  is  designed  to  sup- 
plement the  barbette  fire  of  Fort  Tompkins.  It  has  been  in  readiness 
to  receive  its  armament  on  temporary  platforms  for  the  last  twelve  years, 
and  may  be  reported  as  finished.  It  is  provided  with  timber  gun  plat- 
forms and  ample  magazine  room. 

But  little  work  was  done  at  this  battery  during  the  past  fiscal  year. 
The  slopes,  which  had  been  damaged  by  a  heavy  rain-storm  in  April, 
1886,  were  repaired,  the  doors  of  the  two  magazines  were  painted,  and 
grass  and  weeds  cut  on  the  slopes  and  in  rear  of  the  work. 

The  cost  of  substituting  stone  for  the  timber  gun  platforms  and  rais- 
ing the  breast-height  wall  will  be  $15,000. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current  fis- 
cal year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Olacis  Mortar  Battery  (south  of  fort  on  site  of  Fort  Tompkins),  State* 
Island,  New  York  Harbor,  in  charge  of  Col  Q.  A.  Oillmore,  Corps  of  En- 
gineers. — This  battery,  built  in  1872  and  1873,  is  intended  to  throw  a 
powerful  vertical  fire  upon  vessels  approaching  or  attempting  to  pass 
through  the  Narrows.  It  is  provided  with  ample  storage  atod  service 
magazine  room,  but  the  ten  wooden  platforms  for  13-inch  sea-coast  mor- 
tars have  become  unserviceable  from  decay. 

During  the  past  fiscal  year  the  doors  of  the  service  magazines  were 
painted,  and  the  slopes,  which  had  been  damaged  by  a  heavy  rain-storm 
in  April,  1886,  were  repaired.  Grass  and  weeds  were  cut  from  the 
slopes  of  parapets  and  magazine  covers. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Battery  Hudson,  Staten  Island,  New  York  Harbor,  in  charge  of  Col.  Q. 
A.  Gillmore,  Corps  of  Engineers. — This  work,  built  in  1841  to  1843,  and 
the  North  Cliff  and  South  Cliff  batteries  occupy  the  slope  of  the  hill 
between  the  fort  on  site  of  Fort  Tompkins  and  the  water,  and  are  able 
to  bring  a  powerful  direct  fire  upon  the  channel  leading  up  to  and  through 
the  Narrows. 

For  want  Of  funds  no  work  except  that  of  preservation  and  repair 
has  been  done  since  the  close  of  the  fiscal  year  ending  June  30, 1876. 
One  of  the  new  platforms  was  constructed  for  King's  depressing  carriage 
and  a  15-inch  smooth-bore  gun  mounted  thereon. 

The  work  necessary  for  the  completion  of  this  battery  comprises  twelve 
new  permanent  gun  platforms  in  place  of  old  ones,  the  construction  of 
a  new  breast-height  wall  in  front  of  some  of  the  platforms,  and  raising 
the  wall  to  a  higher  level  in  front  of  others,  the  construction  of  bonnets 
on  the  traverses,  and  the  placing  of  a  wooden  lining  in  one  of  the  prin- 
cipal magazines,  at  an  aggregate  cost  of  $45,000. 

The  following  work  was  done  during  the  past  fiscal  year: 

Two  wooden  front-pintle  platforms  for  8-inch  converted  rifles  were 
constructed  in  the  western  wing  of  the  south  front,  upon  the  concrete 
foundations  previously  occupied  by  two  decayed  wooden  platforms  for 
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15-inch  smooth-bore  guns.  Two  8-inch  converted  rifles,  formerly  in  the 
first  tier  of  casemates  of  Fort  Wadsworth,  were  mounted  upon  the  new 
platforms. 

The  lower  part  of  the  long  earth  slope  in  rear  of  the  permanent  front- 
pintle  platform  on  the  south  front,  next  to  the  angle  with  the  east  front, 
was  cat  off  to  the  height  of  about  5  feet,  and  replaced  by  a  wooden  re- 
vetment This  was  done  to  give  room  for  the  long  chassis  of  an  11-inch 
rifle  received  and  mounted  here  during  the  year. 

Miscellaneous  repairs  were  made  to  slopes,  and  grass  and  weeds  cut 
on  them.  A  new  shingle  roof  was  put  on  the  hostler's  building,  and 
repairs  were  made  to  the  cement-shed  and  blacksmith's  building ;  both 
received  new  underpinning  where  they  had  settled. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  tor 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 

South  Mortar  Battery  (in  rear  of  Battery  Hudson  Extension),  Staten 
Island,  New  York  Harbor,  in  charge  of  Col.  Q.  A.  OiUmore,  Corps  of  En- 
gineers. — This  battery,  commenced  in  1872,  is  situated  south  of  Fort 
Tompkins  and  directly  in  rear  of  Battery  Hudson  Extension.  It  is  de- 
signed to  throw  a  heavy  vertical  fire  upon  vessels  approaching  the  Nar- 
rows from  the  lower  bay.  Since  1873  no  appropriation  has  been  made 
for  it.  The  work  necessary  for  its  completion  consists  ki  constructing 
and  laying  eight  timber  mortar  platforms,  and  in  fitting  up  the  inner 
magazines  with  doors  and  lamp-closets.  Estimated  cost  of  completing 
the  work,  $10,000. 

The  work  done  at  this  battery  during  the  past  fiscal  year  was  con- 
fined to  cutting  grass  and  weeds  on  the  slopes. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifies* 
tion  daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current  fiscal 
year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 

North  Cliff  Battery,  Staten  Island,  New  York  Harbor,  in  charge  of  Col 
Q.A.  GiUmore,  Corps  of  Engineers. — This  earthen  gun  battery,  which 
was  commenced  in  1862,  is  located  north  of  Fort  Wadsworth,  on  the 
slope  of  the  hill  between  Fort  Tompkins  and  the  water.  It  is  designed 
to  throw  a  direct  fire  upon  vessels  attempting  to  pass  through  the  Nar- 
rows. It  was  intended  for  an  armament  of  15-inch  smooth-bore  guns  or 
corresponding  rifles,  and  was  provided  with  two  storage  magazines,  one 
large  bomb-proof  shelter,  and  five  traverses  between  guns,  two  of  them 
containing  service  magazines.  Under  a  modification  approved  Decem- 
ber 8, 1859,  the  bomb-proof  shelter  was  suppressed  and  some  traverses 
and  service  magazines  between  the  guns  were  added,  the  number  of 
Runs  being  necessarily  reduced  thereby. 

Daring  the  last  fiscal  year  operations  were  confined  to  repair  of  dam- 
ages to  the  sloftes  in  rear  of  the  work,  caused  by  a  heavy  rain-storm  in 
April,  1886,  and  in  cutting  grass  and  weeds  from  these  slopes  and  from 
the  parapet  and  magazine  covers. 


24  REPORT   OF   THE   CHIEF   OF   EiNGINEERS,  U.  S.  ARMY. 

DEFENSES  OF  NEW  YORK  AND  THE  NAVY-YARD  AT  BROOKLYN — con- 
tinued. 

The  cost  of  finishing  this  battery,  by  substituting  six  stone  gun  plat- 
forms for  those  of  timber,  constructing  six  breast-height  walls,  two  bon- 
nets on  the  traverses,  lining  the  two  principal  magazines  with  wood, 
thickening  the  parapet,  and  constructing  a  rongh  sea-wall  at  the  foot 
of  the  exterior  slope,  will  be  $60,000. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

South  Cliff  Battery,  Staten  Island,  New  York  Harbor,  in  charge  of  Col. 
Q.  A.  Gillmore,  Corps  of  Engineers. — This  earthen  gun  battery,  occupy- 
ing the  slope  of  the  hill  between  Fort  Tompkins  and  the  water  directly 
south  of  Fort  Wadsworth,  was  built  in  1858  to  1861,  for  15-inch  guns  or 
corresponding  rifles,  and  was  provided  with  two  storage  and  two  service 
magazines.  In  December,  1869,  modifications  were  ordered,  adding 
four  new  traverses,  including  two  traverse  magazines, by  which  the  num- 
ber of  guns  was  necessarily  reduced. 

No  work  was  done  at  this  battery  during  the  past  fiscal  year  beyond 
cutting  the  grass  and  weeds  from  the  slopes. 

The  cost  of  finishing  the  battery,  comprising  the  completion  of  four 
traverses,  the  construction  of  one  new  traverse  magazine,  adding  to  the 
thickness  of  a  parapet,  building  a  rough  sea-wall  at  the  foot  of  the  ex- 
terior slope,  and  lining  the  two  principal  magazines,  will  be  $60,000. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the   current  • 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Two-gun  Battery  (near  southeast  angle  of  channel  front  effort  on  site  of 
Fort  Tompkins),  Staten  Island,  New  York  Harbor,  in  charge  of  Col.  Q.  A. 
Oillmore,  Corps  of  Engineers. — This  work  is  located  on  the  crest  of  the 
long  slope  in  rear  of  Fort  Wadsworth,  and  to  the  southeast  and  some- 
what in  advance  of  the  channel  front  of  the  fort  on  site  of  Fort  Tomp- 
kins. It  was  built  towards  the  close  of  the  late  civil  war,  and  is  de- 
signed to  throw  additional  fire  from  a  commanding  position  upon  ves- 
sels attempting  to  pass  the  Narrows. 

The  only  work  done  here  during  the  past  fiscal  year  consisted  in  cut- 
ting grass  and  weeds  on  the  parapet  and  adjoining  slopes. 

The  battery  contains  two  permanent  center-pintle  platforms  for  10- 
inch  or  8-inch  Rodman  guns  or  corresponding  rifles.  Platforms,  breast- 
height,  and  parapet  are  in  serviceable  order,  but  there  is  no  service 
magazine. 

No  appropriation  is  asked  for  this  work. 

Fort  at  Sandy  Hook,  New  Jersey,  in  charge  of  Maj.  George  L.  Gillespie, 
Corps  of  Engineers,  until  February  3,  1886*;  since  that  date  in  charge  of 
Lieut  Col.  Walter McFarland,  Corps  of  Engineers. — This  casemated  work, 
commenced  in  1857,  commands  the  southern  approaches  by  sea  to  the 
harbor  and  city  of  New  York,  and  is  also  designed  to  prevent  the  occu- 
pation of  the  Lower  New  York  Bay,  as  au  anchorage  by  an  enemy's 
fleet. 
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No  regular  appropriations  have  been  made  for  years  past  for  the  com- 
pletion or  modification  of  this  work,  and  it  remains  in  essentially  the 
same  condition  as  at  the  date  of  the  last  annual  report. 

No  work  has  been  done  upon  the  jetties  for  protecting  the  site  against 
the  advances  of  the  ocean,  and  they  have  suffered  no  serious  damage. 

This  water-front  is  now  in  a  good  condition,  affording  protection  to 
all  buildings  in  rear. 

The  defensive  work  upon  the  Hook  is  the  most  advanced  of  all  the 
defenses  of  the  southern  approaches  by  sea  to  the  harbor  and  city  of 
New  York.  The  channel  of  entrance  opposite  the  Hook  is  more  than  a 
mile  wide,  and  of  depth  sufficient  for  the  largest  and  most  powerful 
armored  vessels  yet  built  or  designed.  The  occupation  by  an  enemy's 
fleet  of  the  capacious  bay  just  within  the  Hook  would  prevent  all  egress 
from  the  harbor  southward  to  the  sea,  and  effectually  seal  up  the  main 
outlet  from  the  city.  The  modification  and  completion  of  this  important 
work  for  the  reception  of  the  heaviest  modern  rifled  guns  protected  by 
impenetrable  iron  armor,  and  the  protection  of  the  site  against  encroach- 
ments by  the  sea,  are  of  very  great  importance. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  PHILADELPHIA  AND  LEAGUE  ISLAND  NAVY-YARD. 

Fort  Mifflin,  Delaware  River,  Pennsylvania,  in  charge  of  Lieut.  Col. 
Henry  M.  Robert,  Corps  of  Engineers. — This  barbette  work,  originally 
established  in  1779,  is  situated  on  the  west  bank  of  the  Delaware  River, 
within  the  territorial  bonndaries  of  the  city  of  Philadelphia,  and  con- 
stitutes a  part  of  the  inner  line  of  works  for  the  defense  of  the  city  and 
the  League  Island  naval  station. 

^o  specific  appropriation  has  been  made  for  this  fort  since  1875,  when 
the  operations  which  were  in  progress  in  the  construction  of  exterior 
earthworks  for  the  mounting  of  heavy  guns,  under  the  approved  plans 
of  the  Board  of  Engineers  for  Fortifications,  terminated.  These  plans 
require  revision. 

During  the  past  fiscal  year  the  public  buildings  were  cleaned  and 
whitewashed,  the  grass  on  the  grounds  of  the  main  work  and  demilune 
cat,  and  a  wagon  bridge  built  across  the  ditch  in  front  of  the  main  en- 
trance to  the  fort. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  duriug  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  fox  next  fiscal  year. 

Mortar  Battery  at  Fort  Mifflin,  Pennsylvania,  in  charge  of  Lieut.  Col. 
Henry  M.  Robert,  Corps  of  Engineers. — The  site  of  this  battery  is  on  the 
reclaimed  land  west  of  the  main  work  and  north  of  the  unfinished  gun 
battery.  Operations  for  its  construction  began  in  1871,  and  continued 
until  near  the  close  of  the  fiscal  year  1874,  since  which  time  work  has 
remained  suspended  for  want  of  funds. 
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This  battery,  the  plans  of  which  were  prepared  by  the  Board  of  En- 
gineers for  Fortifications,  remains  in  an  unfinished  condition,  and  is 
suffering  from  exposure. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Site  for  defenses  at  Red  Bank,  New  Jersey ,  in  charge  of  Lieut.  CoL  Henry 
M.  Robert,  Corps  of  Engineers. — This  site  is  situated  on  the  east  shore 
of  the  Delaware  River,  and  embraces  an  area  of  100  acres.  It  was 
purchased  in  1872,  with  the  view  of  erecting  thereon  an  earthen  bar- 
bette work  for  heavy  guns,  which,  with  the  works  at  Fort  Mifflin,  would 
constitute  the  inner  line  of  defenses  of  the  Delaware  River. 

During  the  past  fiscal  year  operations  were  confined  to  placing  114 
cubic  yards  of  rip-rap  stone  at  the  foot  of  the  bluff  directly  in  front  of 
the  property-keeper's  house,  where  the  bank  was  being  rapidly  washed 
away  by  the  river  currents. 

No  appropriation  has  been  made  for  this  work.  The  site  is  an  impor- 
tant one,  the  occupation  of  the  bluff  by  a  suitable  armament,  which 
would  command  the  channel  at  short  range,  being  indispensable  to  any 
attempt  to  defend  the  port  of  Philadelphia  and  the  League  Island  navy- 
yard. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1887. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Delaware,  Delaware  River,  Delaware,  in  charge  of  Lieut.  CoL 
Henry  M.  Robert,  Corps  of  Engineers. — Fort  Delaware  is  a  casemated 
work,  with  granite  scarp,  situated  on  Pea  Patch  Island,  about  42  miles 
below  Philadelphia,  and  12  miles  below  Wilmington,  Del. 

The  position  is  a  very  important  one,  commanding  both  channels,  the 
eastern  or  main  ship-channel  passing  within  1,000  yards  of  the  fort. 

The  masonry  of  this  fort  was  begun  in  1852.  No  appropriations  have 
been  made  for  it  since  1876,  and  the  modifications  then  in  progress,  to 
adapt  it  to  the  greater  size  and  power  of  modern  ordnance,  remain  sus- 
pended. 

This  work  aud  the  batteries  opposite  on  the  Delaware  and  New  Jersey 
shores  form  the  lower  line  of  defense  for  the  Delaware  River,  but  the  fort 
is  in  no  condition  to  contest  the  passage  of  modern  ships  of  war,  and  the 
thickness  of  neither  the  scarp  nor  the  magazine  walls  is  sufficient  to 
resist  shot  from  guns  now  in  use. 

During  the  past  fiscal  year  available  funds  have  been  applied  to  the 
following  work : 

Two  barbette  gun  platforms,  Nos.  103  aud  104,  were  so  modified  as  to 
adapt  them  to  the  modern  iron  carriages.  This  work,  with  the  plat- 
forms similarly  modified  in  previous  years,  completes  the  modifications 
of  all  the  center-pintle  stone  platforms  for  the  barbette  Rodman  guns. 
Seven  stone  platforms,  which  were  from  A  to  If  inches  out  of  level,  were 
releveled  by  cutting  down  the  stone- work  and  relaying  the  traverse  cir- 
cles. The  grounds  have  been  partially  cleaned  from  weeds  and  minor 
repairs  made  to  ditches. 
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An  appropriation  for  constructing  a  torpedo  casemate  is  asked  for, 
under  the  general  appropriation  for  cable  galleries. 

No  appropriation  having  been  made  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Battery  at  Finn's  Paint,  Delaware  River,  New  Jersey,  in  charge  of  Lieut. 
Col  Henry  M.  Robert,  Corps  of  Engineers. — The  construction  of  this 
earthen  barbette  battery,  which  forms  the  left  of  the  lower  line  of  de- 
fense for  the  Delaware  River,  was  commenced  in  1872,  under  the  ap- 
proved plans  of  the  Board  of  Engineers  for  Fortifications.  In  1876 
work  was  suspended  for  want  of  appropriations,  and  since  then  only 
slight  repairs  have  been  made  from  time  to  time. 

During  the  past  fiscal  year  slight  repairs  were  made  to  the  dikes  and 
sluices.  The  sea-wall  along  the  front  of  the  work  has  been  but  par- 
tially completed,  leaving  a  gap  of  about  650  feet.  Along  the  length  of 
this  gap  the  shore-line,  and  a  part  of  the  exterior  slope  of  the  battery 
have  been  seriously  eroded  by  the  action  of  the  river,  and  stone  has 
been  disposed  along  the  foot  of  the  eroded  bank,  so  as  to  give  tempo- 
rary protection  until  available  funds  would  permit  of  the  stone  being 
laid  into  a  wall  closing  the  gap. 

Xo  appropriation  having  been  made,  no  work  was  done  at  this  fortifloa- 

'  tion  during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 

repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 

this  purpose,  and  no  other  work  is  contemplated  daring  the  current 

fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Mortar  Battery  at  Finn's  Point,  Delaware  River,  New  Jersey,  in  charge 
of  Lieut  Col.  Henry  M.  Robert,  Corps  of  Engineers. — This  work  was  com- 
menced in  1872,  under  the  approved  plans  of  the  Board  of  Engineers 
for  Fortifications,  and  forms  a  part  of  the  earthen  battery  at  Finn's 
Point.  No  appropriations  having  been  made  for  it  since  1874,  it  re- 
mains in  its  then  incomplete  condition.  Since  then  the  embankments 
have  been  washed  away  to  a  great  extent  by  severe  storms,  which  badly 
damaged  the  sea-wall  at  their  foot. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fisoal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  opposite  Fort  Delaware,  Delaware  shore,  in  charge  of  Lieut.  Col. 
Henry  M.  Robert,  Corps  of  Engineers. — This  earthen  barbette  battery  is 
on  the  Delaware  shore,  opposite  Fort  Delaware,  and  commands  both 
channels  of  the  river  below  Pea  Patch  Island. 

Its  construction  was  commenced  in  1873,  and  continued  until  1876. 
Since  that  time  no  appropriations  have  been  made,  and  the  battery  re. 
mains  in  an  unfinished  condition.  The  completed  portions,  including 
the  sodded  slopes,  are  in  fair  condition.  The  dike  on  the  Delaware 
Biver  front  needs  extensive  repairs.  The  plan  of  the  battery  requires 
revision.  An  appropriation  for  completing  the  torpedo  cable  gallery  is 
requested  under  the  general  appropriation  for  cable  galleries. 
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Daring  the  past  fiscal  year  slight  repairs  were  made  to  the  buildings, 
fences,  and  two  service  magazines. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year,  and  no  work  is  contemplated  during  the 
current  fiscal  year  for  the  same  reason. 

Mortar  Battery,  opposite  Fort  Delaware,  near  Delaware  City,  Delaware, 
in  charge  of  Lieut  Col.  Henry  M.  Robert,  Corps  of  Engineers. — This  work 
was  commenced  in  1872,  under  tho  approved  plans  of  the  Board  of  En- 
gineers for  Fortifications.  No  appropriation  having  been  made  for  it 
since  1874,  it  remains  in  its  then  incomplete  condition.  Since  then  the 
embankments  have  been  washed  away  to  a  great  extent  by  severe 
storms,  which  badly  damaged  the  sea-wall  at  their  foot. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current  fiscal 
year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  BALTIMORE. 

Fort  McHenry,  Baltimore  Harbor,  Maryland,  in  charge  of  Lieut.  Col. 
William  P.  Craighill,  Corps  of  Engineers. — This  fort  forms  part  of  the 
inner  line  of  defense  for  Baltimore  and  its  dependent  interests,  and 
commands  with  its  fire  the  interior  waters  of  the  harbor  and  the  channel 
of  approach  thereto,  in  which  latter  a  depth  of  27  feet  exists  at  mean 
low  water. 

The  fortifications  at  this  place  were  commenced  in  1775,  and  in  1794 
the  present  work  was  built. 

Although  the  original  fort  has  become  almost  useless  as  a  defensive 
work,  the  site  is  still  an  important  one,  and  the  water-front  should  be 
occupied  by  a  battery  of  modern  guns,  mounted  behind  an  earthen  para- 
pet of  the  most  approved  dimensions,  aud  provided  with  bomb  proof 
cover  for  ammunition  and  gunners.  Such  a  battery,  the  plans  of  which 
were  prepared  by  the  Board  of  Engineers  for  Fortifications,  was  com- 
menced in  1872,  and  is  partly  constructed,  although  all  work  upon  it 
has  been  suspended  for  want  of  funds  since  July,  1876.  The  plan  of 
this  battery  requires  revision. 

A  bulkhead  of  ballast  having  been  made  by  the  United  States,  with- 
out expense,  along  a  line  in  front  of  the  site,  and  at  a  distance  from  the 
authorized  pier  line  of  375  feet,  and  a  line  having  also  been  established 
in  the  rear  of  the  site  at  the  same  distance  from  the  pier  line,  it  is  pro- 
posed to  fill  in  the  whole  area  thus  defined  with  ballast  from  ships  com- 
ing to  the  port.  The  available  limits  of  the  site  will  thus  be  largely  in- 
creased without  expense  to  the  United  States.  Little  progress  has  been 
made  in  this  filling  during  tho  past  year,  as  but  few  vessels  have  applied 
to  deposit  ballast  upon  the  area. 

A  sea- wall  should  be  built  along  the  line  of  the  temporary  bulkheads 
referred  to  above,  anU  the  present  wharf  should  be  removed  and  a  new 
one  built  near  the  new  dry-dock. 

The  repairs  for  the  year  have  consisted  of  the  following  items:  Mow- 
ing slopes  of  main  work  and  the  exterior  batteries;  cleaning  out  and 
readjusting  some  of  the  drains;   replacing  broken  slates  on  the  large 
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storage  magazine  near  the  hospital ;  setting  three  of  the  coping-stones 
of  the  sea-wall :  readjusting  and  sodding  some  of  the  slopes  of  the  demi- 
lune battery;  filling,  readjusting,  and  sodding  two  slips  in  the  old  outer 
battery. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Carroll,  Baltimore  Harbor,  Maryland,  in  charge  of  Lieut.  Col.  Will- 
iam P.  Craighilly  Corps  of  Engineers. — TWs  fortification,  commenced  in 
1847.  is  situated  upon  an  exterior  line  of  defense  for  the  harbor  of  Bal- 
timore. 

It  has  been  proposed  to  modify  this  fort  so  as  to  enable  it  to  be  prop- 
erly available  for  its  intended  purpose;  the  modifications  to  be  in  ac- 
cordance with  the  requirements  of  warfare  of  the  present  day.  Its 
completion  is  indispensable  to  the  safety  of  the  rich  city  of  Baltimore 
in  time  of  foreign  war,  and  the  work  to  be  done  cannot  safely  be  left 
until  the  approach  of  hostilities.  It  will  require  several  years  and  lib- 
eral appropriations  to  accomplish  it,  and  it  should  be  commenced  with- 
out delay. 

Operations  during  the  past  year  have  been  confined  to  the  general 
care  and  preservation  of  the  work  and  the  public  property  stored 
thereat. 

No  appropriation  ha  vine  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  WASHINGTON. 

Fort  Foote,  Potomac  River ;  Maryland,  in  charge  ofMaj.  Peter  C.  Plains, 
Corps  of  Engineers. — This  earthwork  is  situated  on  the  left  bank  of  the 
Potomac  River,  and  only  2  miles  below  Alexandria.  It  commands  the 
water  approaches  to  that  city  and  to  Washington. 

The  work  was  commenced  in  1862.  In  1872  the  Board  of  Engineers 
for  Fortifications  approved  a  project  for  the  modification  of  the  old  fort 
and  for  the  construction  of  an  additional  battery.  "Work  was  in  progress 
on  the  former  when  a  suspension  became  necessary  by  reason  of  the 
failure  of  appropriations.  No  work  has  ever  been  done  on  the  proposed 
new  battery  and  none  on  the  old  fort  since  1874. 

At  the  present  time  the  condition  of  the  work  may  be  described  as 
one  of  utter  dilapidation.  The  magazines,  which  at  the  time  of  the 
suspension  of  operations  were  in  an  unfinished  condition,  are  rapidly 
going  to  ruin.  The  parapet  on  the  water  front  was  hardly  begun  when 
work  ceased.  There  sire  Ave  gun  platforms  laid,  four  front,  and  one 
center  pintle.  They  are  built  of  concrete  and  granite,  and  are  service- 
able.   The  plans  of  the  work  require  revision. 

The  buildings  are  all  built  of  perishable  material,  and  rapidly  goiug 
to  decay.  As  the  post  is  not  occupied  by  troops,  it  is  not  deemed  ex- 
pedient to  repair  all  of  them.  Slight  repairs  to  two  sets  of  officers' 
quarters  and  the  hospital  are  recommended. 
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Daring  the  past  year  traverse  rails  and  pintle  plates  were  laid  for 
two  15-inch  guns,  one  set  of  officers'  quarters  was  painted,  the  road* 
repaired,  and  slopes  mowed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Washington,  Potomac  River,  Maryland,  in  charge  of  Afaj.  Peter 
C.  Rains,  Corps  of  Engineers. — The  construction  of  this  fort  was  begun 
in  1816.  It  is  a  casemated  work,  occupying  a  commanding  position  on 
the  left  bank  of  the  Potomac  River,  11  miles  below  the  city  of  Wash- 
ington, and  constitutes  an  important  part  of  the  outer  line  of  defense 
of  Washington  and  the  Washington  navy -yard. 

The  masonry  of  the  old  work  is  still  in  good  condition,  but  as  the 
fort  was  designed  more  than  half  a  century  ago,  it  is  not  adapted  to 
receive  guns  of  modern  size,  or  to  defensive  purposes  against  such  guns. 

In  1870  the  Board  of  Engineers  for  Fortifications  approved  plans  for 
a  modification  of  the  demilune,  converting  it  into  a  battery  of  modern 
construction,  with  guns  of  large  caliber.  The  platforms  for  four  of 
these  guns  were  built,  and  the  magazines  partially  so,  when  work  was 
suspended  for  lack  of  funds.  Three  other  batteries  were  planned,  and 
received  the  approval  of  the  Board  of  Engineers  for  Fortifications,  bat 
no  work  has  yet  been  done  on  them. 

The  plans  of  these  batteries  should  be  modified  to  conform  to  the 
latest  improvements  in  defensive  works  before  their  construction  is  be- 
gun. 

The  fort  itself  will  also  need  modification  for  the  same  reason,  but  the 
unfinished  magazines  in  the  demilune  battery  ought  to  be  completed, 
to  prevent  deterioration  and  decay. 

Traverse  rails  and  pintle  plates  for  four  15-inch  gun  platforms  were 
laid  early  in  the  present  fiscal  year.  The  slopes  have  been  mowed,  and 
slight  repairs  made  to  some  of  the  buildings.  Two  of  the  magazines 
were  cleaned  out  and  ventilators  put  in.  The  magazines  require  addi- 
tional work  to  £ut  them  in  good  condition.  A  part  of  the  boundary 
fence  of  the  reservation,  which  had  rotted  and  disappeared,  has  been 
rebuilt. 

There  has  been  no  special  appropriation  for  this  work  since  1873-'74. 
The  unfinished  parts  of  the  demilune  battery  are  therefore  suffering 
constant  deterioration. 

No  appropriation  Laving  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Obstructions  of  the  Potomac,  in  charge  ofMaj.  Peter  C.  Mains,  Corps  of 
Engineers. — The  material  pertaining  to  these  obstructions  was  continued 
in  store  at  Fort  Foote,  Maryland.  The  timber  portion  has  become  en- 
tirely worthless  from  decay.    The  irons  are  in  good  condition. 

DEFENSES  OP  HAMPTON  ROADS  AND  GOSPORT  NAVY- YARD. 

Fort  Monroe,  Old  Point  Comfort,  Virginia,  in  charge  of  Col.  Q.A.  OUU 
more,  Corps  of  Engineers. — This  extensive  work,  commenced  in  181 7r 
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occnpie8  an  important  position,  covering,  in  co-operation  with  Fort 
Wool,  on  the  opposite  side  of  the  channel,  the  only  approach  from  the 
sea  to  Hampton  Boads,  the  cities  of  Norfolk  and  Portsmouth,  the  Gos- 
port  navy -yard,  and  the  James  River. 

These  works,  also,  in  offering  a  safe  rendezvous  for  our  own  vessels 
of  war,  afford  indirect  protection  to  Baltimore,  Annapolis,  and  Wash- 
ington, and  all  the  harbors  and  towns  on  the  Chesapeake  Bay  and 
Potomac  Biver.  The  work  covers  an  area  of  86  acres,  and  the  distance 
around  it  is  1}  miles. 

The  modifications  that  have  been  planned  and  approved  for  adapting 
Fort  Monroe  to  the  requirements  of  efficient  defense  against  war  vessels 
of  recent  type  contemplate  arming  the  channel  front  of  the  advanced 
redoubt  with  heavy  barbette  guns,  provided  with  suitable  traverses  and 
traverse  magazines ;  mounting  a  similar  armament  in  the  re-entering 
place  of  arms,  located  on  the  right  of  the  redoubt  in  advance  of  Front 
No.  5;  constructing  a  new  open  battery  for  barbette  guns  to  the  right 
of  the  old  casemated  water  battery ;  and  placing  a  few  heavy  guns  in 
the  salients  of  the  main  work  and  covered  way.  There  is  plenty  of 
room  for  mortar  batteries  both  within  and  without  the  work. 

The  work  of  making  the  requisite  modifications  has  been  suspended 
for  several  years  past  for  want  of  appropriations. 

It  is  expected  that  the  changes  finally  adopted  will  be  of  a  much  more 
radical  character  than  those  to  which  reference  has  been  made. 

In  the  advanced  earthen  redoubt  the  two  traverse  magazines  are 
finished,  except  the  earth  covering  to  one  of  them,  and  six  gun  plat- 
forms are  nearly  completed.  Most  of  the  earthwork  of  the  redoubt  is 
also  finished.  In  the  place  of  arms  the  concrete  masonry  of  the  service 
magazine  is  finished,  but  not  covered  with  earth,  and  the  concrete  foun- 
dations for  the  gun  platforms  have  been  laid.  The  new  ten-gun  earthen 
battery  has  not  been  commenced. 

The  following  operations  have  been  carried  on  during  the  past  fiscal 
year: 

Traverse  irons  were  laid  on  two  platforms  for  15-inch  guns  at  the  bat- 
tery east  of  the  casemated  water  battery,  and  the  parapet  and  exterior 
slope  were  repaired  and  sodded. 

Platform  No.  96,  for  8-inch  or  10-inch  Rodman  guns,  on  left  flank  of 
bastion  3-4,  main  work,  was  put  in  serviceable  order. 

Repairs  were  made  to  a  section  of  the  parade  wall  near  the  flagstaff 
bastion,  Front  I.  A  new  road-bed  was  laid  on  the  winding  ramp  of  bas- 
tion 3-4,  formed  of  rubble,  gravel,  and  some  clay.  Repairs  were  made  to 
the  parapet  of  Front  IV,  where  600  square  feet  of  new  sods  were  laid. 
The  interior  slope  of  bastion  5-6  was  thoroughly  repaired ;  115  linear 
feet  of  revetment,  3  feet  high,  extending  along  the  foot  of  the  slope, 
was  entirely  rebuilt,  and  156  linear  feet  of  blue-stone  coping  reset.  A 
long  crevice,  2£  inches  wide,  in  the  scarp  wall  of  Front  V,  was  filled 
with  concrete  and  pointed.  Some  repairs  were  made  to  the  concrete 
roadbed  in  rear  of  the  covered  way,  water  battery,  and  the  brick  walk 
through  the  southern  postern  taken  up  and  relaid. 

Bepairs  were  made  to  magazine  No.  2,  Front  II ;  new  floor  timbers 
and  planks  were  laid,  walls  and  ceilings  put  in  order,  and  two  oak-wood 
gratings  fitted  to  cover  dust-holes. 

The  seven  iron  leaders  that  take  water  from  the  top  of  the  large  mag- 
azine near  Carroll  Hall  have  been  cleaned  out  and  lacquered ;  at  the 
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mouth  of  each  pipe  an  excavatiou  was  made  and  a  drain  formed,  loosely 
filled  with  broken  brick  and  stone. 

The  bridge  leading  across  the  ditch  to  the  main  sallyport, Front  VII, 
was  thoroughly  repaired  and  painted,  and  the  brick  piers  pointed.  The 
gates  and  iron  gearing  of  sallyports  were  painted. 

The  sluice-gates  next  to  Mill  Creek,  Frouts  VI- VIII,  were  altered  by 
shifting  them  to  the  Mill  Creek  side  of  the  frame- work.  By  this  ar- 
rangement the  water  in  the  ditch  is  admitted  through  the  sluice- way 
in  advance  of  Front  V,  and  passes  out  through  the  sluice  of  Fronts  VI- 
VII.  Heavy  iron  latches  are  fitted  to  the  gate,  to  be  used  whenever  it 
is  considered  necessary  to  hold  the  water-level  in  the  ditch  at  the  proper 
height  to  obtain  the  requisite  head  for  flushing  the  main  sewer.  Gal- 
vanized iron  wire  screens  were  fitted  in  the  sluice-ways  to  prevent  float- 
ing objects  from  entering  the  ditch. 

Miscellaneous  repairs  were  made  to  the  Engineer  office,  Engineer  quar- 
ters, stable,  and  fences ;  cisterns  were  cleaned  out  and  pumps  put  in 
working  order  where  necessary.  Privies  at  all  the  buildings  under  the 
control  of  the  Engineer  Department  were  altered  and  fitted  with  gal. 
vanized-iron  receptacles,  to  replace  the  wooden  boxes  heretofore  used. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Artesian  well  at  Fort  Monroe,  Virginia,  in  cliarge  of  Col.  Q.  A.  Gill- 
more,  Corps  of  Engineers. — No  work  was  done  during  the  last  fiscal 
year,  and  none  is  contemplated  during  the  present  fiscal  year,  for  want 
of  funds.  The  present  depth  of  the  well  is  about  900  feet,  and  in  view 
of  the  importance  of  an  independent  supply  of  water  in  case  of  the  in- 
terruption of  other  sources,  it  is  recommended  that  this  be  increased  to 
1,200  or  1 ,500  feet  before  abandoning  the  project. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Wool,  Hampton  Roads,  Virginia,  in  charge  of  Col.  Q.  A.  Oillmore, 
Corps  of  Engineers. — This  work  unites  with  Fort  Monroe  in  closing  the 
sea  approach  to  Hampton  Eoads,  being  located  on  the  opposite  side  of 
the  channel  from  that  work,  and  therefore  crossing  its  fire  with  it. 

Fort  Wool  is  an  iuclosed  casemated  fort.  It  was  begun  in  1818  by 
forming  an  artificial  foundation  with  stone  of  random  sizes,  unloaded 
upon  a  10  foot  shoal,  selected  as  the  site  of  the  work.  When  the  scarp- 
wall  and  piers  had  reached  a  height  to  include  the  lintels  of  the  lower 
tier  of  embrasures  settlement  began,  and  work  was  stopped  after  piling 
a  quantity  of  stone  upon  the  walls  sufficient  to  bring  upon  the  founda- 
tion a  pressure  somewhat  exceeding  that  of  the  finished  work. 

The  work  of  construction  was  resumed  in  1858,  and  when  it  was  sus- 
pended fifty-two  casemates  of  the  lower  tier,  with  iron-throated  embra- 
sures, were  finished  and  ready  for  the  guns.  On  the  second  tier  the 
scarp-wall  and  piers  of  those  portions  of  the  work  bearing  on  the  chan- 
nel had  reached  nearly  to  the  height  of  the  embrasure  lintels,  the  em- 
brasure irons  bad  been  set,  and  the  floors  of  most  of  the  casemates 
paved.    On  the  gorge  faces  very  little  work  had  been  done. 

The  work  done  during  the  past  fiscal  year  consisted  in  making  slight 
repairs  to  the  fort-keeper's  quarters;  cleaning  the  cistern  and  repairing 
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its  side  walls ;  constructing  a  landing  for  small  boats  from  material 
taken  from  the  old  wharf,  which  is  now  a  useless  wreck ;  and  repairing 
and  painting  the  Engineer  yawl- boat. 

It  is  designed  to  modify  this  important  work  bo  that  it  may  receive 
the  heaviest  modern  rifled  guns,  protected  by  impenetrable  iron  armor. 
The  work  to  be  done,  which  will  require  several  years  for  its  execution, 
cannot  be  left  until  the  near  approach  of  war. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

Fort  Macon,  Beaufort  Harbor,  North  Carolina,  in  charge  of  Capt.  W* 
H.  Bixby,  Corps  of  Engineers. — This  fort  forms  the  sole  military  defense 
of  Beaufort  Harbor  and  its  attendant  interests.  It  commands  with  its 
fire  all  the  inner  waters  of  the  harbor  and  the  channels  of  approach 
thereto. 

Althongh  the  old  fort  in  itself  has  become  almost  useless  as  a  defen- 
sive work,  the  site  is  still  an  important  one,  and  its  water-front  should 
be  occopied  by  a  battery  of  modern  heavy  guns,  mounted  upon  a  sand 
parapet  of  the  most  approved  model  and  provided  with  bomb-proof 
cover  to  ammunition  and  gunners. 

The  masonry  of  the  fort  is  in  places  badly  cracked,  apparently  due 
to  unequal  settlement  of  the  foundations;  but  these  cracks  have  not 
materially  changed  for  several  years  past ;  and  the  foundations,  which 
have  apparently  entirely  stopped  settling,  are  probably  in  good  condi- 
tion. All  the  wood- work  and  iron- work  of  the  fort  is  rotting  and  rust- 
ing everywhere,  and  the  plastering  is  falling  from  the  walls  and  ceil- 
ings of  the  casemates.  There  are  three  small  powder  magazines  inside 
the  fort,  all  of  which  are  in  good  order.  The  wooden  buildings  on  the 
post,  used  for  quarters  and  for  storage,  are  of  a  temporary  character, 
and  they  are  in  about  as  serviceable  a  condition  as  is  necessary  for  their 
present  uses. 

There  being  no  special  appropriation  for  the  fiscal  year  ending  June 
30,  1886,  operations  have  been  confined  to  the  general  care  and  preser- 
vation of  the  work.  These  operations  have  consisted  mainly  in  ex- 
tending backward  the  main  jetty,  in  repairing  the  fence  encircling  the 
fart  slopes,  and  in  keeping  the  fort  and  slopes  in  general  good  order. 

The  site  of  the  fort  has  needed  further  protection  against  the  ocean. 
As  no  funds  were  available  for  this,  and  as  Fort  Macon  Point  forms, 
also,  one  side  of  the  entrance  to  Beaufort  Harbor,  its  site  has  to  a  cer- 
tain extent  during  the  last  year  been  protected  at  the  expense  of  the 
Beaufort  Harbor  appropriations.  The  most  important  work  of  this 
nature  is  the  partial  rear  extension  of  the  main  jetty,  the  partial  con- 
struction of  a  jetty  opposite  the  old  railroad  wharf,  and  the  construction 
of  a  small  landing  wharf. 

Further  protection  against  the  neighboring  river  and  ocean  is  needed. 
The  other  jetties  (constructed  in  1844-'45  and  1883-'85)  have  all  given 
excellent  results;  but  the  railroad  jetty  should  be  completed  at  a  fur- 
ther expense  of  $3,000. 

3s 
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A  project  for  adapting  this  work  to  the  requirements  of  modern 
defense  is  under  consideration. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  WILMINGTON. 

Fort  Caswell,  mouth  of  Cape  Fear  River,  North  Carolina.,  in  charge  of 
Col.  Q.  A.  Oillmore,  Corps  of  Engineers. — This  barbette  work,  commenced 
in  1826,  co vers  the  entrance  into  Cape  Fear  Eiver,  and  hence  the  water 
approach  to  the  city  of  Wilmington,  and  constitutes  the  only  defense  of 
that  locality. 

Upon  its  evacuation  by  the  Confederate  forces  in  January,  1865,  an 
attempt  was  made  to  blow  it  up.  All  the  scarp-wall  of  the  southeast 
face  was  overturned  by  a  mine  exploded  in  the  scarp  gallery  of  that 
face;  a  portion  of  the  scarp-wall  of  the  north  and  west  fronts  was  so 
badly  shattered  by  the  explosion  of  a  magazine  on  the  covered  way  near 
northwest  salient  that  it  will  have  to  be  rebuilt,  and  the  citadel  on  the 
parade  of  the  work  was  burned.  There  is  now  neither  armament  nor 
quarters  for  a  garrison  at  the  place. 

The  subject  of  its  modification  is  now  under  consideration. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  CHARLESTON. 

Fort  Moultrie,  Charleston  Harbor,  South  Carolina,  in  charge  of  CoL  Q. 
A.  Oillmore,  Corps  of  Engineers. — This  work  is  located  on  Sullivan's 
Island,  and  co-operates  with  Fort  Sumter  iu  defending  the  water  ap- 
proach from  the  sea  to  the  city  and  harbor  of  Charleston.  It  is  an 
earthen  barbette  work,  and  was  commenced  in  1841. 

The  completion  of  the  work  comprises  the  construction  of  eleven  per- 
manent gun  platforms  and  breast-height  walls,  bonnets  on  the  traverses, 
a  portion  of  the  masonry  and  all  the  earth  covering  of  the  bombproof 
shelter,  the  postern  gallery,  a  part  of  the  earth  covering  of  the  maga- 
zines, and  an  earthen  cover-face  on  the  channel  front. 

During  the  past  fiscal  year  the  part  of  the  parade  fence  which  had 
been  destroyed  by  a  storm  on  August  25. 1885,  was  rebuilt ;  the  slopes 
were  mowed,  and  some  general  clearing  up  of  the  inside  of  the  fort  done. 
The  flag-staff,  which  had  been  blown  down,  was  reset. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation  and 
repair,  as  iar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Sumter,  Charleston  Harbor,  South  Carolina,  in  charge  of  CoL  Q.  A. 
Oillmore,  Corps  of  Engineers. — This  casemated  work  is  located  on  a 
shoal  on  the  south  side  of  the  entrance  into  the  harbor,  and  its  guns, 
crossing  their  fire  with  those  of  Fort  Moultrie,  on  Sullivan's  Island, 
command  the  only  channel  of  approach  thereto  practicable  for  vessels 
of  war. 

Its  construction  was  begun  in  1829,  and  was  nearly  finished,  although 
still  wanting  most  of  its  armament,  when,  in  April,  1861,  it  was  captured 
by  the  Confederate  forces. 

The  reconstruction  of  the  work,  with  the  view  of  adapting  it  to  the  con- 
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ditions  of  modern  defense,  was  began  in  1870,  and  is  now  well  advanced. 
Of  the  barbette  gun  platforms  required  eight  have  been  laid.  Three 
of  these  eight  are  permanent  and  five  are  of  timber.  Eight  casemates 
on  the  northwest  face  are  ready  for  the  guns,  except  the  traverse  rails, 
and  the  nine  casemates  on  the  northeast  face,  one  in  the  pan  coupi  be- 
tween the  northeast  and  north  faces,  and  one  adjacent  thereto  on  the 
north  face  (eleven  iu  all)  are  armed. 

The  completion  of  this  work  comprises  the  construction  of  seven  per- 
manent gun  platforms  and  their  breast-height  walls,  placing  bonnets  on 
the  traverses,  most  of  the  earthwork  on  the  gorge  face  and  the  parados 
and  magazines  adjacent  thereto,  the  arrangement  of  a  room  for  torpedo 
defense,  and  the  repair  and  extension  of  the  wharf  and  other  matters 
of  detail. 

The  work  done  during  the  past  fiscal  year  consisted  principally  in  re- 
pairing damages  caused  by  the  storm  of  August  25, 1885.  That  storm 
washed  away  a  great  part  of  the  exterior  slope  and  coping  of  the  south- 
east face,  broke  up  the  deck  planks  of  the  wharf,  tore  away  the  sally- 
port gate,  and  set  afloat  everything  movable  in  the  fort,  the  water  stand- 
ing 5  feet  deep  in  the  center  of  the  parade. 

The  wharf  planks  were  spiked  down  again,  and  other  necessary  repairs 
made  to  the  wharf.  A  large  amount  of  sand,  deposited  in  the  casemates 
by  the  storm,  was  removed,  and  the  parade  cleared  of  d&bris.  The  ord- 
nance sergeaut's  quarters,  which  had  also  suffered  from  the  storm,  were 
repaired,  and  a  davit  for  his  row-boat  supplied  on  the  wharf.  The  sally- 
port gate  was  rehung. 

The  earthwork  of  the  southeast  face  was  repaired.  It  is  now  sodded 
on  the  exterior  slope  for  the  whole  length  of  this  face,  and  the  top  is 
finished  off  parallel  to  its  proposed  superior  slope,  but  3  feet  below  it, 
the  funds  allotted  not  being  sufficient  to  carry  it  to  the  full  height. 

The  rotten  wooden  revetment  in  front  of  gun  platforms  Nos.  9  and  10, 
on  the  same  face,  was  replaced  by  a  substantial  marsh  sod  wall,  with 
sufficient  batter  to  make  it  secure.  The  sea  breaks  against  the  scarp- 
wall  of  this  front  so  heavily  at  times  that  the  slopes  are  likely  to  re- 
quire further  repairs. 

Xo  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  present 
fiscal  year  for  the  same  reason. 

Xo  appropriation  asked  for  next  fiscal  year. 

Fort  Johnson,  Charleston  Harbor,  South  Carolina,  in  charge  of  Col. 
Q.  A.  Gillmore,  Corps  of  Engineers. — This  old  work,  situated  on  James 
Island,  a  little  more  than  1J  miles  west  of  Fort  Sumter,  should  consti- 
tute one  of  the  inner  works  in  the  system  of  defense  for  this  locality. 

It  is  a  fort  only  in  name,  having  neither  armament  nor  magazines, 
but  only  some  irregular  mounds  of  earth,  representing  what  remains  of 
tAe  battery  found  there  at  the  close  of  the  civil  war. 

The  project  for  reconstructing  this  old  work  contemplates  making  it 
a  battery  for  heavy  guns  and  sea-coast  mortars.  Timber  platforms  for 
the  mortars  have  been  procured. 

Ho  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
teal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 
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Castle  Pinchney,  Charleston  Harbor,  South  Carolina,  in  charge  of  CoL 
Q.  A.  Gillmore,  Corps  of  Engineers. — This  work,  situated  on  Shnte's 
Folly  Island,  about  1  mile  east  of  the  city  of  Charleston,  is  one  of  the 
interior  works  in  the  system  of  defense  of  the  harbor.  The  work  was 
commenced  in  1829.  In  its  present  condition  it  is  useless  for  defensive 
purposes,  and  is  now  ki  charge  of  the  Light-House  Board  for  light- 
house purposes. 

An  expenditure  of  about  $20,000  will  be  required  to  adapt  this  work 
to  the  reception  of  an  armament. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1887. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  SAVANNAH. 

Fort  Oglethorpe,  Savannah  River,  Georgia,  in  charge  of  CoL  Q.  A.  QUL 
more,  Corps  of  Engineers. — This  work,  commenced  in  1842,  is  situated 
about  4  miles  from  the  city  of  Savannah,  and  forms  the  inner  line  of 
defense  for  that  city. 

Modifications  of  this  work,  approved  January  11, 1870,  so  as  to  fit  it 
for  the  reception  of  heavy  guns,  were  commenced  in  the  fiscal  year 
ending  June  30,  1873,  but  they  were  suspended  some  years  since  for 
want  of  appropriations.    The  plans  of  the  work  require  revision. 

During  the  past  year  repairs  were  made  to  the  fort-keeper's  house, 
the  casemates  were  cleaned  out,  and  the  slopes  mowed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  PulasJci,  mouth  of  Savannah  River,  Georgia,  in  charge  of  CoL  Q. 
A.  Gilhnore,  Corps  of  Engineers. — This  cas(»raated  work,  commenced  in 
1829,  is  located  on  Cockspar  Island,  covers  the  ship-channel  leading  from 
Tybee  Roads  into  the  Savannah  River,  and  constitutes  the  principal 
defense  of  the  city  of  Savannah  against  naval  attack. 

From  1872  to  1875  the  work  of  remodeling  the  demilune  was  carried 
on  at  intervals  and  nearly  completed.  Its  gun  platforms  were  built  of 
timber,  and  two  15-inch  guns  were  mounted  on  the  north  face. 

The  chief  work  during  the  past  fiscal  year  consisted  in  repairing  a 
number  of  permanent  barbette  platforms  for  8-inch  or  10-inch  Rodman 
guns  on  the  four  chauuelfronts  of  the  main  work,  viz :  Three  front 
pintle  platforms  on  the  north  front ;  two  front  pintle  and  three  center 
piutle  platforms  on  the  northeast  front;  three  front  pintle  and  three 
center  pintle  platforms  on  the  southeast  front,  and  six  front  pintle  plat- 
forms on  the  south  front ;  total,  twenty  platforms. 

Lamp-closet  fixtures  were  put  in  the  magazines  of  the  demilune.  On 
October  11, 1885,  during  a  heavy  storm,  the  tide  rose  over  the  magazine 
lloors  to  a  height  of  14  inches.  The  bridges  across  the  moat  were  lifted 
out  of  position,  but  have  since  been  replaced.  The  mud,  shells,  &c, 
clogging  the  flood-gate  at  the  entrance  to  the  moat  were  removed.  The 
slopes  and  the  parade  were  kept  clear  of  grass  and  weeds. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
i e pair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  eo  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 
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DEFENSES  OF  SAVANNAH — continued. 

Hew  fort  on  Tybee  Island,  mouth  qf  Savannah  River,  Georgia,  in  charge 
of  Col  Q.A.  Gillmore,  Corps  of  Engineers. — Plans  have  been  prepared 
for  defensive  earthen  works  to  be  constructed  on  the  north  point  of 
Tjbee  Island,  for  the  doable  purpose  of  preventing  the  occupation  of 
Tybee  Roads  by  hostile  vessels  and  defending  the  channel  of  approach 
to  the  Savannah  River.  The  land  necessary  for  the  work  was  acquired 
by  the  United  States  in  1875. 

The  northeast  shore  of  this  reservation  is  protected  from  the  inroads 
of  the  sea  by  three  spur-jetties  composed  of  log  mattresses  overlaid  with 
brush  and  loaded  with  stone.  One  of  these  spurs,  No.  2,  has  its  shore 
end  near  the  old  Spanish  tower ;  No.  1  is  1,000  feet  northwest  and  No. 
3  about  1,400  feet  southeast  of  No.  2.    These  works  were  built  in  1882. 

Doling  the  past  fiscal  year  spur-jetty  No.  2  was  extended  about  290 
feet,  the  work  involving  the  use  of  798.86  square  yards  of  log  mattress 
and  455.65  cubic  yards  of  stone.  » 

All  the  work  done  for  protecting  the  sea  shore  of  the  reservation  is  in 
good  condition  and  is  accomplishing  its  purpose.  The  jetties  have 
sanded  over  and  the  rocks  where  exposed  are  cemented  together  by  a 
growth  of  oyster-shells  and  barnacles. 

Ho  appropriation  for  their  construction  has  yet  been  made. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  CUMBERLAND  SOUND. 

Fort  Clinch,  Amelia  Island,  Florida,  in  charge  of  Col.  Q.  A.  Oillmore, 
Corps  of  Engineers. — This  casemated  work,  commenced  in  1850,  defends 
the  entrance  into  Cumberland  Sound  and  is  in  an  unfinished  condition. 
A  plan  for  modifying  the  work  has  been  prepared  by  the  Board  of  En- 
gineers for  Fortifications,  which  contemplates  an  armament  of  rifled 
gnos  and  the  construction  of  an  exterior  earthen  battery  for  12-inch 
rifled  guns. 

The  following  work  was  done  during  the  past  fiscal  year:  The  cyclone 
of  An  grist,  1885,  having  somewhat  damaged  the  shore  protection  imme- 
diately in  front  of  the  sea-wall  of  the  fort,  between  spur-jetties  B  and 
C,  built  some  years  ago,  the  necessary  repairs  were  made  and  two  new 
spur-jetties  constructed  between  the  two  just  named.  These  new  spurs 
are  54  and  44  feet  long,  respectively ;  they  have  given  excellent  results, 
the  sand  having  filled  in  rapidly,  at  some  points  to  a  depth  of  over  3 
feet 

A  new  ventilating  flue  was  put  in  the  barracks  building  inside  the 
fort  and  a  trap-door  cut  in  the  roof  of  the  same  building. 

The  weeds  and  grass  have  been  cut  from  the  fort  and  from  the  yard 
of  the  Engineer  officer's  quarters,  and  both  places  have  been  thoroughly 
policed  and  put  in  order  during  the  year. 

A  new  roof  was  put  on  the  Engineer  officer's  quarters,  a  new  fence 
built  around  the  yard,  the  breakwater  in  front  repaired,  and  various 
minor  repairs  made  to  cisterns,  water- tanks,  &c. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortification 
donng  the  last  fiscal  year  beyond  its  protection,  preservation,  and  repair, 
as  far  as  was  possible  with  the  general  appropriation  made  for  this  pur- 
pose, and  no  other  work  is  contemplated  daring  the  current  fiscal  year 
for  the  same  reason. 

Bo  appropriation  asked  for  next  ilscal  year. 
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DEFENSES  OP  SAINT  AUGUSTINE. 

Fort  Marion,  Saint  Augustine,  Florida,  in  charge  of  Capt.  William  T. 
Rossell,  Corps  of  Engineers,  until  April  26, 1886:  since  that  date  in  cliarge 
of  First  Lieut.  William  M.  Black,  Corps  of  Engineers. — This  work  is 
intended  to  defend  the  harbor. arid  city  of  Saint  Augustine.  It  was 
essentially  completed  in  1756,  almost  one  hundred  years  after  its  com- 
mencement, and  under  the  name  of  "San  Marco  "  formed  the  citadel  of 
the  elaborate  system  designed  by  the  Spaniards  for  the  defense  of  the 
city.  It  is  built  of  coquina,  a  natural  shell  concrete  found  on  Saint 
Anastasia  Island,  opposite  Saint  Augustine.  The  fort  has  never  been 
remodeled.  A  water  battery  was  constructed  along  its  sea-front  in 
1842-1843,  and  this  is  the  only  portion  of  the  work  which  can  be  readily 
adapted  for  use  with  modern  ordnance.  For  this  purpose  the  platforms 
should  be  prepared  for  modern  guns,  the  parapet  raised  and  strength- 
ened, and  traverses  arranged  for  service  magazines,  and  bomb-proofs 
constructed. 

Five  thousand  dollars  were  appropriated  for  the  preservation  of  the 
fort  and  inclosure  of  its  grounds  in  the  act  approved  July  5, 1884.  In 
accordance  therewith  a  picket  fence  has  been  built  along  a  portion  of 
the  reservation  boundary  line,  the  sea-wall  and  covered- way  breast-height 
walls  repaired,  the  bastion  towers  renewed,  the  interior  walls  refaced 
where  necessary,  the  ramp  rebuilt,  and  a  portion  of  the  terre-plein  cov- 
ered with  a  water-proof  pavement  for  the  protection  of  the  casemates, 
lu  aN  of  the  repairs  the  original  designs  were  followed  as  closely  as 
possible. 

Under  an  allotment  from  the  general  appropriation  for  the  preserva- 
tion and  repair  of  fortifications,  1886,  the  materials  for  the  repair  of  six 
gun  platforms  of  the  water  battery  were  purchased. 

If  it  is  intended  to  fully  restore  the  fort  to  its  condition  when  left  by 
the  Spaniards,  and  to  inclose  and  beautify  its  ground,  extending  the 
sea- wall  to  the  north  end  of  the  reservation,  an  additional  appropria- 
tion of  $15,000  wilt  be  required. 

In  January,  February,  and  March,  1886,  7,731  persons  visited  this 
fort. 

Appropriation  asked  for  next  fiscal  year $10,000  00 

DEFENSES  OF  KEY  WEST. 

Fort  Taylor  and  batteries,  Key  West,  Florida,  in  charge  of  Cktpt.  Will- 
iam T.  Rossell,  Corps  of  Engineers,  until  November  17, 1885 ;  since  that 
date  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers. — These  works, 
comprising  a  main  casemated  work  of  brick  upon  a  submarine  founda- 
tion, and  earthen  battery  northeast  of  the  main  work  and  one  to  south- 
east of  it,  with  two  martello  towers  of  brick  on  the  south  shore  of  the 
island,  are  for  the  defense  of  the  important  harbor  of  Key  West. 

The  main  work  was  commenced  in  1844 ;  the  citadel  is  complete,  but 
the  cover-face  on  the  land-faces  of  this  is  in  a  very  incomplete  condition, 
and  only  the  former  portion  is  at  present  of  any  defensive  value.  The 
barracks  and  quarters  within  the  fort  are  in  very  bad  order  and  be- 
coming worse  through  decay  and  neglect.  The  walls  are  much  in  need 
of  repointing,  or  some  similar  repairs.  All  the  casemate  platforms  are 
generally  in  good  condition,  and  the  barbette  platforms  on  the  sea-faces, 
except  those  for  the  15-inch  guns,  which,  being  of  wood,  are  decayed,  so 
as  to  be  of  no  use  whatever. 
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DEFENSES  of  key  west — continued. 

Daring  the  past  fiscal  year  all  the  scaffolding  used  in  coni*ection  with 
stuccoing  the  walls  was  taken  down  and  stored. 

Five  brick  ventilators  to  magazines  were  built.  The  cistern  to  tem- 
porary buildings  was  repaired;  11,800  old  brick  on  hand  were  cleaned 
and  used  for  this  purpose.  The  fences  around  temporary  buildings  were 
also  repaired.  Two  quarters,  two  store-houses,  stables,  carpenter-shop, 
smith-shop,  engine-houses,  car-Sheds,  &c,  were  whitewashed  and  re- 
paired. 

The  drains  through  the  reservation  have  been  thoroughly  cleaned  out, 
so  that  the  tide  now  ebbs  and  flows  through  them  and  the  ponds  con- 
nected with  them. 

Three  new  bridges  were  built  over  the  road  crossings.  The  main 
bridge  was  repaired,  96  embrasures  on  fort,  1  locomotive  and  engine, 
17  railroad  cars,  1  hoisting  engine,  and  140  tons  embrasure  irons  were 
scraped,  cleaned  of  rust,  and  coal-tarred. 

The  exterior  earthen  batteries  are  suffering  the  inevitable  deteriora- 
tion due  to  their  incomplete  condition ;  the  platforms,  a  combination 
of  concrete  and  wood,  are,  because  of  the  decay  of  wood,  utterly  useless 
in  their  present  condition:  The  estimated  cost  of  these  batteries  is 
1240,338,  which,  on  account  of  deterioration,  should  be  increased  to 
1250,000. 

The  martello  towers,  in  fair  condition,  were  constructed  in  the  early 
part  of  the  war  of  secession,  on  private  land,  the  title  to  which  has 
never  been  acquired  by  the  United  States. 

No  appropriation  having  been  made,  no  work  has  been  done  at  these  forti- 
fications during  the  fiscal  year  beyond  the  guarding  of  the  property  and 
the  protection  of  the  works  from  depredation,  and  none  is  contemplated 
for  the  ensuing  fiscal  year,  because  of  lack  of  funds,  other  than  such 
work  of  protection,  preservation,  and  repair  as  the  general  appropria- 
tion will  permit. 

Appropriation  asked  for  the  next  fiscal  year :  For  acquisition  of  sites  of  the 
two  martello  towers,  by  purchase  or  condemnation (9,000  00 

DEFENSES  OF  THE  HARBOR  OF  DRY  TORTUGAS. 

Fcrt  Jefferson,  Oarden  Key,  Tortugas,  Florida,  in  charge  of  Oapt. 
William  T.  Rossell,  Corps  of  Engineers,  until  November  17, 1885;  since 
that  date  in  charge  of  Maj.  W.  J9T.  Heuer,  Corps  of  Engineers.— This  case- 
mated  work,  commenced  in  1846,  perfectly  commands  the  admirable 
harbor  lying  in  the  heart  of  this  gronp  of  keys. 

The  wharf  is  utterly  decayed,  and  is  so  far  gone  that  it  would  be  un- 
safe to  roll  a  barrel  of  powder  over  it.  To  rebuild  this  wharf,  which  is 
absolutely  necessary,  will  cost  about  $3,500. 

During  tbe  past  fiscal  year  the  following  work  was  done  at  this  fort: 
Laid  16  walks  around  the  barbette  magazines ;  repaired  and  painted 
10  walks  around  the  magazines  in  barbette  tier;  painted  6  magazines : 
repaired  3  store-rooms  in  casemates;  repaired  magazine  doors;  scraped 
and  tarred  the  rails  in  barbette  tiers ;  tore  down  old  machine  shop  and 
stored  the  lumber;  repaired  and  painted  house  occupied  by  ordnance- 
sergeant  ;  whitewashed  storehouse,  and  painted  18  doors  of  powder- 
magazines  and  all  windows  and  shutters ;  scraped  and  painted  the  water 
doors  of  lower  casemates;  cleaned  and  coal-tarred  290  pieces  of  embras- 
ure htm. 

The  quarters  are  suffering  from  neglect,  and  the  unfinished  barracks 
should  be  completed.    Pending  the  adoption  of  modifications  which  the 
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DEFENSES  OF  THE  HARBOR  OF  DRY  TORTUGAS — continued. 

most  modern  conditions  demand,  no  appropriation  is  at  this  time  recom- 
mended. The  lower  tier  of  casemates,  in  which  guns  in  casemate  are 
alone  mounted,  are  generally  in  good  condition,  and  the  barbette  plat- 
forms, for  the  guns  of  the  lesser  calibers,  are  also  in  good  condition  gen- 
erally, though  some  of  them  are  incomplete. 

The  wooden  platforms  for  15-inch  guns  are  thoroughly  decayed  and 
are  of  no  use. 

The  scarp  of  the  work  is,  in  places,  incomplete ;  the  parapet  is  not 
wholly  embanked,  and  the  traverses,  most  of  which  are  incomplete,  are 
suffering  from  deterioration  through  loss  of  material;  being  formed  of 
sand  and  mostly  unprotected,  or  incompletely  so,  the  winds  blow  it 
away. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  except  caring  for  the  property  and  pro- 
tecting the  work  and  buildings  from  depredations,  and  none  is  contem- 
plated for  the  ensning  year. 

No  appropriation  is  asked  for  next  fiscal  year. 

DEFENSES  OF  PENSACOLA  HARBOR  AND  NAVY-YARD. 

• 

Fort  Pickens,  Pensacola  Harbor,  Florida,  in  charge  of  Capt.  B.  L.  Hoxie, 
Corps  of  Engineers. — This  casemated  work,  commenced  in  1828,  with 
Fort  Barrancas  and  the  proposed  new  batteries  near  the  site  of  Fort 
McBee,  constitutes  the  defenses  of  the  town  and  harbor  of  Pensacola 
and  the  navy-yard  at  Warrington.  It  is  situated  near  the  west  end  of 
Santa  Rosa  Island,  and  is  at  present  the  only  work  of  defense  of  the  en- 
trance and  main  channel  to  Pensacola  Harbor. 

Plans  for  the  modification  of  this  work  and  the  construction  of  exte- 
rior sand  batteries  for  heavy  guns  were  prepared  by  the  Board  of  En- 
gineers for  Fortifications  when  Bastions  O  and  D  were  modified,  but 
since  1876  no  appropriations  have  been  made  for  this  work,  and  opera- 
tions have  therefore  been  confined  to  the  preservation  and  repair  of  the 
buildings  and  works,  and  to  the  care  of  the  public  property  appertain- 
ing to  the  same.  The  plans  of  the  work  and  exterior  batteries  require 
revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year,  and  no  work  is  contemplated  daring  the 
current  fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Barrancas  and  redoubt,  Pensacola  Harbor,  Florida,  in  charge  of 
Capt  R.  L.  Hoxie,  Corps  of  Engineers. — These  works,  commenced  in  1839, 
are  situated  on  the  north  bank  of  the  entrance  to  Pensacola  Harbor, 
opposite  Fort  Pickens,  and  are  intended  for  defense  of  this  entrance 
and  protection  from  land  attacks. 

For  many  years  operations  at  this  work  were  confined  to  necessary 
repairs  to  masonry,  slopes,  and  wood-work,  until  1874,  when  the  con- 
struction of  four  front  pintle  platforms  for  mounting  new  ordnance  was 
commenced;  but  work  was  suspended  before  much  progress  was  made, 
none  of  the  platforms  having  been  completed.  Since  that  tim6  opera- 
tions have  again  been  confined  to  ordinary  repairs. 

Plans  and  estimates  for  the  construction  of  an  exterior  battery  on  the 
bluff  west  of  the  fort  have  been  prepared  by  the  Board  of  Engineers  for 


SEA-COAST  DEFENSfeS.  41 

DEFENSES  OF  PENSAOOLA  HABBOB  AND  NAVY- YARD — Continued. 

Fortifications,  bat  so  far  no  appropriations  have  been  made  and  no  work 
has  been  done.    The  plans  require  revision. 

No  Appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year,  and  no  work  is  contemplated  during  the 
current  fiscal  year  for  the  same  reason. 

Ho  appropriation  asked  for  next  fiscal  year. 

Fort  McRee,Pensacola  Harbor,  Florida,  in  charge  of  Capt  R.  L.  Hoxie, 
Corp*  of  Engineers. — This  fort,  situated  on  the  west  side  of  the  main  ship- 
chaunel  to  Pensacola  Harbor,  commenced  in  1336,  has  been  a  ruin  since 
the  late  war,  and  the  greater  portion  has  been  washed  away  by  the  en- 
croachment of  the  sea  upon  its  site. 

Plans  for  the  construction  of  batteries  for  the  heaviest  modern  guns 
and  mortars  near  the  site  of  the  old  fort,  to  co-operate  with  Fort  Pick- 
ens and  the  works  at  Barrancas  in  the  defense  of  this  important  harbor, 
have  been  prepared  by  the  Board  of  Engineers  for  Fortifications,  but  as 
do  appropriation  has  been  made  for  them  no  work  was  done  upon  them. 
The  plans  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year,  and  no  work  is  contemplated  during  the 
torrent  fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  MOBILE. 

Fort  Morgan,  eastern  entrance  to  Mobile  Bay,  Alabama,  in  charge  of 
Maj.  A.  N.  Damretl,  Corps  of  Engineers* — This  casemated  fort,  com- 
menced in  1819  and  completed  in  1833,  is  situated  at  Mobile  Point,  on 
the  east  side  of  the  main  ship-channel  to  Mobile  Bay,  and  as  it  com- 
mands this  channel  from  the  outer  bar  to  the  lower  anchorage,  and 
forms,  with  Fort  Gaines  on  the  west  side  of  the  channel,  the  outer  line 
of  defenses  to  the  harbor  and  port  of  Mobile,  its  site  is  of  great  impor- 
tance, but  will  not  be  of  much  value  as  a  defensive  work  until  the  con- 
templated water  batteries  for  heavy  ordnance  along  the  western  and 
southern  shores  are  completed.  As  stated  in  former  reports,  the  con- 
struction of  these  batteries  was  commenced  in  September,  1875,  but 
work  had  to  be  suspended  in  April,  1876,  the  amount  appropriated  being 
exhausted ;  and  as  no  appropriations  have  been  made  since,  this  work 
has  not  been  resumed.    The  plans  of  the  batteries  require  revision. 

Daring  the  year  fifteen  iron  shutters  were  fitted  to  embrasures  of 
casemates.  All  ditches,  drains,  gutters,  and  casemates  in  the  fort  were 
thoroughly  cleaned  and  grass  and  weeds  cut  twice.  The  outer  gate  of 
sallyport  was  repaired  and  a  portion  of  joints  on  terreplein  were  re- 
pointed. 

All  the  outbuildings,  except  carpenter  shop,  and  the  fences,  were  re- 
paired, and  slight  repairs  made  to  wharf. 

Xo  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Xo  appropriation  asked  for  next  fiscal  year. 

Fort  Gaines,  Dauphin  Island,  Alabama,  in  charge  of  Maj.  A.  N.  Dam- 
nil,  Corps  of  Engineers. — This  work,  commenced  in  1848,  is,  with  Fort  . 
Morgan,  on  the  opposite  side  of  the  main  entrance  to  Mobile  Harbor, 
designed  to  command  that  entrance  and  the  lower  fleet  anchorage.    It 
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needs  complete  modification  to  adapt  it  to  the  use  of  modern  heavy 
guns,  and  plans  therefor  have  been  prepared  by  the  Board  of  Engineer* 
for  Fortifications;  bnt  no  appropriations  haviug  been  made  for  this 
work,  the  fort  remains  in  the  condition  as  reported  in  former  reports. 
The  plans  require  revision. 

Daring  the  year  all  the  drains,  ditches,  aud  casemates  were  cleaned 
out  and  grass  cut  three  times.  Buildings  were  repaired  and  white- 
washed. 

No  appropriation  having  been  made,  no  work  was  done  at  the  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  MISSISSIPPI  SOUND. 

Fort  on  Ship  Island,  in  cliarge  of  Maj.  A.  JT.  Damrell,  Corps  of  Engi- 
neers.— This  casern  a  ted  fort,  commenced  in  1862,  is  located  at  the  west 
end  of  Ship  Island,  on  the  east  side  of  Ship  Island  Channel,  and  is  de- 
signed for  a  fortified  maritime  depot  of  coal,  provisions,  &c,  and  forthe 
defense  of  the  navigation  of  Mississippi  Sound  and  the  approaches  to 
New  Orleans  from  the  eastward. 

During  the  year  fourteen  shot- beds  were  built  and  painted,  floors  of 
three  service  magazines  cemented  over  and  temporary  wooden  covers 
placed  over  entrances  to  them.  All  embrasure  shutters  put  in  working 
order  and  two  new  wooden  shutters  made  to  replace  two  broken  iron 
shutters.  Sallyport  gate  refastened,  casemates,  gun  platforms  and 
terreplein  cleaned  out;  storehouse  repaired,  and  forty-three  panes  of 
glass  put  in.    Grass  cut  and  drift  sand  removed  twice  during  the  year. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NEW  ORLEANS. 

Fort  Pike,  Rigolets  Pass,  Louisiana,  in  charge  of  Maj.  W.  H.  Heuer, 
Corps  of  Engineers* — This  casemated  work,  commenced  in  1819,  is  located 
on  the  south  side  of  the  Rigolets,  a  pass  connecting  Lake  Pontchartrain 
with  Mississippi  Sound  and  the  Gulf  of  Mexico.  It  was  designed  to 
guard  the  extreme  eastern  approach  to  New  Orleans  available  for  ves- 
sels drawing  7  feet  or  less. 

During  the  late  civil  war,  while  in  the  possession  of  the  Confederates, 
with  the  aid  of  obstructions  in  channel,  it  served  to  prevent  predatory  in- 
cursions of  light-draught  steam  gunboats  of  the  United  Stated  Navy  into 
Lake  Pontchartrain,  which,  no  doubt,  but  for  it,  would  have  cut  off  di- 
rect communication  by  the  lake  and  by  rail  between  New  Orleans  and 
the  country  east  of  the  Mississippi  River. 

A  project  for  the  modification  of  this  work,  to  adapt  it  for  the  recep- 
tion of  modern  ordnance,  was  prepared  by  the  Board  of  Engineers  for 
Fortifications  in  1870,  but  no  appropriation  has  been  made  therefor. 
The  plans  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 
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Fort  Macomb,  Chef  Menteur  Pass,  Louisiana,  in  cliarge  ofMaj.  W.  H. 
Heuer}  Corps  of  Engineers. — This  work,  commenced  in  1822,  is  located  on 
the  south  side  of  the  "  Chef  Mentenr,"  a  pass  connectiug  Lake  Pont- 
chartrain  with  Lake  Borgne  and  the  Gulf  of  Mexico.  It  covers  the  ap- 
proach to  New  Orleans  of  vessels  drawing  4  feet  or  less  via  the  pass  and 
Lake  Pontchartrain,  and  alpo  the  practicable  approach  of  a  land  force 
from  the  pass  via  the  "Gentilly  Kidge"  and  the  line  of  the  Louisville 
and  Nashville  Railroad,  which  crosses  the  pass  but  a  few  hundred  yards 
from  the  fort. 

A  project  for  the  modification  of  this  work,  to  adapt  it  for  the  recep- 
tion of  modern  ordnance,  was  prepared  by  the  Board  of  Engineers  for 
Fortifications  in  1870,  but  no  appropriation  has  been  made  therefor. 
The  project  requires  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Tower  Duprt,  Lake  Borgne,  Louisiana,  in  charge  of  Maj.  W.  H.  Heuer, 
Corps  of  Engineers.— This  tower,  commenced  in  1830,  is  located  at  the 
mouth  of  Bayou  Dupr£,  a  bayou  connected  with  Lake  Borgne,  and 
heading  near  the  Mississippi  River  about  12  miles  below  the  city  of 
New  Orleans.  It  is  one  of  the  system  of  works  designed  to  command 
the  approaches  to  New  Orleans  from  Mississippi  Sound. 

It  was  mainly  through  this  bayou  that  the  British  forces  approached 
New  Orleans  in  1814. 

About  1873  and  1874  the  bayou  was  converted  into  a  canal  by  widening 
and  straightening  it  in  places  and  by  excavation  extending  to  within  a 
few  hundred  feet  of  the  Mississippi  River.  A  pier  was  also  extended 
into  the  lake.  Vessels  drawing  4  feet  or  less  can  now  easily  pass  from 
the  Golf  of  Mexico  via  this  canal  to  its  end  near  the  river. 

Since  the  late  civil  war  but  little  has  been  done  to  this  work,  and  for 
the  past  few  years  nothing  has  been  done.  The  tower  is  at  present  in 
»  fair  state  of  preservation.  The  parapet  of  the  battery  has  nearly  all 
been  removed,  and  there  is  no  armament. 

X©  appropriation  was  made  for  the  fiscal  year  eudiog  June  30,  1887. 
Xo  appropriation  asked  for  next  fiscal  year. 

Battery  Bienvenue,  Lake  Borgne,  Louisiana,  in  charge  of  Maj.  W.  H. 
Beuer,  Corps  of  Engineers.— This  battery,  commenced  in  1826,  is  situated 
in  the  sea  marsh  at  the  junction  of  the  two  main  branches  of  Bayou  Bien- 
venne,  and  about  3  miles  from  the  mouth  of  the  bayou.  It  was  designed 
to  guard  against  boat  expeditions  from  Lake  Borgne,  via  this  bayou, 
to  attack  New  Orleans  in  the  rear  of  the  lower  portion  of  the  city. 

&o appropriation  was  made  for  the  fiscal  year  ending  June  30, 1887. 
So  appropriation  asked  for  next  fiscal  year. 

Tower  at  Proctorsville,  Lake  Borgne,  Louisiana,  in  cliarge  of  Maj.  W* 
H.  Hcucr,  Corps  of  Engineers.— This  work,  commenced  in  1856,  is  one  of 
the  system  of  works  designed  to  command  the  approaches  to  New  Or- 
leans from  Mississippi  Sound.  No  work  was  done  during  the  past  fiscal 
year. 

So  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1887. 
S°  appropriation  asked  for  next  fiscal  year. 
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Fort  Jackson,  Mississippi  River,  Louisiana,  in  charge  of  Maj.  W.  H. 
Heuer,  Corps  of  Engineers. — This  work,  commenced  in  1822,  is  situated 
on  the  right  (west)  bank  of  the  Mississippi  River,  at  what  is  known  as 
the  Plaquemine  Bend,  about  70  miles  below  the  city  of  New  Orleans. 

Together  with  Fort  Saint  Philip,  situated  on  the  opposite  bank  of  the 
river,  it  was  intended  to  serve  in  the  defense  of  the  very  important 
port  of  New  Orleans  and  its  surrounding  country  against  attack  of  a 
hostile  fleet  attempting  their  capture  by  way  of  the  river. 

It  is  an  inclosed  casemated  work,  with  masonry  scarps  and  new  ex- 
terior earthen  batteries,  which  are  in  an  incomplete  condition. 

During  the  past  fiscal  year  the  grass  has  been  mowed  once ;  eight  con- 
crete and  wooden  platforms  for  15- inch  guns  were  replaced  by  concrete 
platforms  for  the  same  guns.  The  Quartermaster's  Department  has 
erected  a  new  dwelling  for  the  ordnance  sergeant.  There  was  also 
built  a  levee  to  protect  the  reservation  from  overflow.  The  plans  of  the 
work  require  revision. 

No  appropriation  haying  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  iar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Saint  Philip,  Mississippi  River,  Louisiana,  in  charge  of  Maj.  W. 
H.  Heuer,  Corps  of  Engineers. — The  location  and  purpose  of  this  work, 
which  was  commenced  in  1841,  are  sufficiently  described  in  the  preced- 
ing report  on  Fort  Jackson. 

It  is  fully  as  important  to  be  maintained  and  properly  armed  as  Port 
Jackson.  Although  the  latter  is  the  larger  work,  the  position  of  the 
former  is  more  advantageous. 

It  is  an  inclosed  barbette  work,  with  masonry  scarp  and  new  exterior 
earthen  batteries,  which  are  in  an  incomplete  condition. 

During  the  past  fiscal  year  work  on  this  fortification  has  been  con- 
fined to  replacing  eight  concrete  and  wooden  platforms  for  15-inch  guns 
by  concrete  platforms  for  the  same  guns,  and  to  cutting  the  grass.  The 
Quartermaster's  Department  has  erected  a  new  dwelling  for  the  ord- 
nance sergeant.    The  plans  of  the  work  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Livingston,  Barataria  Bay,  Louisiana,  in  cliarge  of  Maj.  W.  H. 
Reuer,  Corps  of  Engineers. — This  work,  commenced  in  1842,  is  located 
on  the  west  end  of  Grande  Terre  Island,  at  the  entrance  to  Barataria 
Bay,  and  guards  the  western  line  of  approach  to  New  Orleans  offered  by 
the  bay  and  the  bayous  and  canals  connecting  the  bay  with  the  Mis- 
sissippi River  opposite  New  Orleans.  It  also  secures  the  anchorage  in 
the  bay  as  a  harbor  of  refuge  for  coasting  or  other  light-draught  ves- 
sels in  time  of  war. 

During  the  past  fiscal  year  the  only  work  done  at  this  fortification 
consisted  in  making  a  survey  and  preparing  plans  and  estimates  for 
jetties  to  protect  the  shore  line  of  the  site  from  further  erosion  by  the 
sea. 

No  work  is  contemplated  during  the  current  fiscal  year  beyond  its 
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protection,  preservation,  and  repair  as  far  as  possible  with  the  general 
appropriation  made  for  this  purpose. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  except  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  GALVESTON. 

Batteries  at  the  entrance  to  the  harbor  of  Galveston,  Texas. — The  object 
of  the  earthen  batteries  of  heavy  guns,  recently  designed  by  the  Board 
of  Engineers  for  Fortifications,  to  be  placed  on  Pelican  Spit,  Galveston 
Island,  and  Bolivar  Point,  is  for  the  defense  of  the  entrance  to  the  har- 
bor of  Galveston,  a  harbor  rapidly  increasing  in  commercial  importance. 
No  appropriation  for  the  construction  of  these  works  has  yet  been  made. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  SAN  DIEGO  HARBOR. 

Fort  at  Ban  Diego,  California,  in  charge  of  Col.  C.  S.  Stewart,  Corps  of 
Engineers.— This  earthwork,  situated  in  rear  of  Ballast  Point,  commands 
the  channel  at  the  entrance  to  the  bay  and  harbor  of  San  Diego. 

The  first  and  only  appropriation  for  it  was  an  appropriation  of  $50,000 
for  the  fiscal  year  1873-'74 ;  under  it  work  was  commenced  in  1873,  and 
considerable  progress  was  made,  but  in  its  present  unfinished  state  this 
battery  is  utterly  worthless  for  defensive  purposes.  Its  position  wholly 
controls  the  entrance  to  the  important  harbor  and  bay  of  San  Diego, 
every  vessel  going  in  necessarily  passing  close  to  the  work. 

The  embankment  of  the  faces  of  the  battery  was  raised  to  the  level 
of  the  parade,  and  the  concrete  masonry  of  the  walls  of  one  service 
magazine  built  to  the  spring  of  the  arch.  The  watchman  in  charge  of 
the  public  property  has  made  the  repairs  to  embankments  which  have 
been  required. 

To  complete  this  work  so  that  it  may  receive  its  armament  of  heavy 
guns  requires  the  construction  of  everything  above  the  level  of  the  pa- 
rade; that  is,  of  parapets,  magazines,  terre-pleins,  breast-height  walls, 
platforms,  and  communication.  It  is  estimated  about  $135,000  will  be 
required  for  these.    The  plans  of  the  work  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  tho  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF   SAN    FRANCISCO,   THE   NAVY- YARD    AT    MAKE    ISLAND, 

AND  THE  ARSENAL  AT  BENICIA. 

Fort  Winfield  Scott,  entrance  to  San  Francisco  Harbor,  California,  in 
charge  of  Col.  C.  &  Stewart,  Corps  of  Engineers. — This  casomated  work, 
commenced  in  1853,  and  its  exterior  earthen  barbette  batteries,  begun 
in  1870,  form  the  defenses  of  the  south  side  of  the  Golden  Gate,  the  en- 
trance to  San  Francisco  Harbor. 

The  main  work  is  garrisoned. 

Tin?  Engineer  watchman  has  painted  the  irou-work  of  the  embrasures. 

The  disintegration  of  the  mortar  in  the  joints  of  the  scarp  and  in  the 
ftftffita  of  the  arches  continues,  particularly  on  the  faces  of  the  work  ex 
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posed  to  the  prevailing  summer  winds.  In  general,  the  casemates  are 
in  good  condition. 

The  sea-wall  is  in  good  order;  the  damages  to  the  filling  and  paving 
in  its  rear  caused  by  the  extraordinary  storm  in  January  last  have  been 
repaired,  and  234  running  feet  of  bulkhead  rebuilt.  The  apron  at  the 
foot  of  the  wall  has  changed  but  Mttle  during  the  year. 

The  magazines  are  in  good  condition.  The  state  of  the  work  is  much 
as  it  has  been  for  several  years  past. 

Fartlienbarbettebatteries  exterior  to  the  fort — Two  gun  platforms  have 
been  taken  up  for  repairs ;  the  roof  and  ceiling  of  overseer's  quarters 
have  been  renewed ;  repairs  made  to  carpenter's  and  blacksmith's  shops, 
to  the  stable  and  other  buildings;  also  to  water-pipes,  ramps,  drains, 
and  fences.  The  slopes  of  part  of  tne  parapets  and  traverses  have  been 
mowed,  and  the  exterior  of  seven  of  the  buildings  whitewashed. 

Two  platforms,  in  .addition  to  those  which  are  mounted,  are  ready  to 
receive  their  guns.  Four  others  have  been  constructed,  but,  owing  to 
the  settlement  of  the  terre-pleins  in  deep  filling,  two  of  these  are  not 
in  condition  to  have  the  guns  mounted.  The  pintle-blocks  for  eight 
platforms  are  in  position,  and  the  concrete  foundations  for  six  more 
have  been  built.  Three  positions  for  heavy  guns  are  ready  for  plat- 
forms, and  fourteen  more  have  been  begun.  Twelve  traverse  maga- 
zines are  ready,  and  sixteen  in  addition  can  be  used.  Twelve  timber 
platforms  for  heavy  mortars  are  m  position.  The  timber  of  these  is 
decayed. 

To  complete  the  batteries  for  their  armament  of  heavy  guns  will  re- 
quire, it  is  estimated,  about  $130,000.    The  plans  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortification 
during  the  last  fiscal  year  beyond  its  protection,  preservation,  and  repair, 
as  far  as  was  possible  with  the  general  appropriation  made  for  this  pur- 
pose, and  no  other  work  is  contemplated  during  the  current  fiscal  year  for 
the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  at  Lime  Point,  San  Francisco  Harbor,  California,  in  cliarge  of 
Lieut  Col.  G.  H.  Mendell,  Corps  of  Engineers. — The  name  Lime  Point  is 
given  to  the  northern  shore  of  the  entrance  to  San  Francisco.  It  covers 
the  ground  extending  from  Point  Cavallo  to  Point  Bonita,  about  4  miles 
to  the  westward.  It  must  contain  all  the  fixed  defenses  on  the  northern 
shore  of  the  Golden  Gate. 

The  existing  defenses  are  incomplete,  and  no  work  except  in  the  way 
of  repair  has  been  done  during  the  past  ten  years.  Two  keepers  are 
employed  to  care  for  the  batteries,  roads,  buildings,  and  fences. 

Considerable  damage  was  done  to  buildings,  roads,  and  fences  by  a 
severe  storm  in  January  last.  These  damages  have  for  tbfc  most  part 
been  repaired,  and  the  remainder  will  be  taken  care  of  during  the  com- 
ing year. 

The  water  supply  needs  immediate  attention,  the  tank  that  foTms  the 
reservoir  having  become  unserviceable  during  the  year.  It  is  proposed 
to  rebuild  it  during  the  coming  year.  The  plans  of  the  batteries  require 
revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 
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Fori  on  A  Icatraz  Island,  San  Francisco  Harbor,  California,  in  charge  of 
Lieut.  Col.  G.  H.  Mendell,  Corps  of  Engineers. — The  position  of  Alcatraz 
bland  commands  the  channels  leading  to  San  Francisco,  and  of  much 
of  the  anchorage  ground  that  might  be  occupied  by  an  enemy's  fleet. 

No  construction  took  place  during  the  year.  The  keeper,  with  the 
assistance  of  prisoners  confined  on  the  island,  kept  the  roads,  buildings, 
drains,  and  batteries  in  repair,  painted  and  in  other  wa.vs  cared  for  the 
torpedoes,  and  kept  up  the  necessary  miscellaneous  details  of  caring  for 
the  defenses,  2,100  days'  labor  having  been  applied  to  these  purposes. 

The  condition  of  the  batteries  and  their  armament  remain  unchanged. 
Four  magazines  showed  dampness  during  the  wet  season,  although  all 
are  considered  serviceable. 

No  construction  has  been  done  in  the  past  ten  years,  and  the  de- 
fenses are  practically  in  the  same  condition  now  as  then. 

The  torpedoes  remain  unsuitably  stored  as  they  were  last  year. 
They  require  and  receive  special  care  and  attention. 

The  plan  of  the  work  requires  revision. 

Xo  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  duriug  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Mason,  San  Francisco  Harbor,  California,  in  charge  of  Col.  C.  S. 
Stewart,  Corps  of  Engineers. — During  the  late  civil  war  two  temporary 
earthen  batteries  were  built  on  this  point. 

In  the  east  battery  the  timber  platforms  are  decayed  as  well  as  the 
wood-work  of  the  magazine,  which  has  caved  in.  This  battery  is  un- 
serviceable. 

Projects  for  new  earthen  batteries  of  heavy  guns  and  mortars  for  the 
occupation  of  this  important  point  in  the  second  line  of  defense  for  the 
bay  and  harbor  of  San  Francisco  have  been  prepared  by  the  Board  of 
Engineers  for  the  Pacific  Coast. 

Ko  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1887. 
Ko  appropriation  asked  for  next  fiscal  year. 

Batteries  on  Angel  Island,  San  Francisco  Harbor,  California,  in  charge 
of  Col.  C.  S.  Stewart,  Corps  of  Engineers. — The  three  earthen  batteries 
on  this  island  were  built  during  the  late  civil  war  for  temporary  use. 
The  timber  platforms  and  the  timber  magazines  are  decayed,  and  nearly 
ail  the  gun-carriages  have  been  condemned. 

The  batteries  are  unserviceable. 

Barbette  earthen  batteries  for  the  heaviest  guns  have  been  planned 
by  the  Board  of  Engineers  for  the  Pacific  Coast,  to  occupy  the  most 
valuable  positions  on  the  island  which  bear  on  the  channels  leading  to 
the  npper  part  of  the  bay,  to  the  navy-yard  at  Mare  Island,  and  to  the 
arsenal  at  Benicia. 

So  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1887. 
5o  tppropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  THE  COLUMBIA. 

Defenses  at  the  mouth  of  the  Columbia  River,  Oregon,  and  Washington 
territory,  in  charge  of  Capt.  C.  F.  Powell,  Corp*  of  Engineers. — The  de- 
feases consist  of  Fort  Stevens,  an  inclosed  earthwork  at  Point  Adams, 
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defenses  OF  the  COLUMBIA— continued. 

Oregon,  on  the  south  side,  and  the  earthen  batteries  at  Fort  Canby, 
Gape  Disappointment,  Washington  Territory,  on  the  north  side. 

The  works  command  the  channels  at  the  entrance,  the  ship-channels 
leading  to  Astoria,  and  the  .anchorage  in  Baker's  Bay  under  the  lee  of 
the  cape  on  the  north. 

The  channels  to  the  river  have  natural  depths  of  19  to  24  feet  at  low 
water,  and  a  mean  rise  of  tide  above  this  plane  of  7£  feet. 

These  defenses  are  field  works  in  character ;  they  were  built  hastily 
during  the  late  civil  war  in  anticipation  of  complications  with  foreign 
powers.  On  account  of  increased  penetration  of  present  ordnance,  and 
the  decay  of  the  greater  part  of  the  wooden  platforms  and  magazine 
timbers,  the  works  are  of  little  value  in  their  present  condition. 

Fort  Stevens. — Seven  gun  platforms  were  rebuilt  and  minor  repair's 
made  about  the  fort.  A  new  ordnance  store-house  was  erected  and 
work  done  on  other  buildings  and  grounds, 

Fort  Ccmby. — Five  gun  platforms  were  built  at  the  right  battery  and 
shot-beds  at  the  three  batteries. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1887. 
No  appropriation  asked  for  next  fiscal  year. 

THE    BOARD    OF    ENGINEERS. 

The  Board  of  Engineers  stationed  in  New  York  City  consisted  of 
Col.  James  C.  Duane,  Lieut.  Col.  Henry  L.  Abbot,  Lieut.  Col.  Cyrus  B. 
Coinstock,  Lieut  Col.  David  C.  Houston  (since  January  20, 1886),  Lieut 
Col.  Walter  McFarland  (since  January  20, 1886),  and,  when  so  ordered, 
the  officer  in  charge  of  the  work  under  consideration. 

Daring  the  fiscal  year  the  Board  has  considered  the  questions  referred 
to  it  by  the  Chief  of  Engineers  and  submitted  reports  thereon,  of  which 
the  foilowing  is  a  brief  summary: 

1885,  July  11.  Relative  to  the  kind  of  metal  for  armor  plates,  in  for- 
tifications. 

July  17.  Upon  the  future  prosecution  of  the  project  for  the  improve- 
ment of  Kan  tucket  Harbor,  and  upon  location  and  plan  of  an  eastern 
jetty. 

December  11.  Submitting  general  projects  for  the  defense  of  New 
London,  Savannah,  Charleston,  Key  West  (as  a  naval  station),  Mobile, 
and  the  entrance  to  Cape  Fear  Kiver. 

December  11.  Upon  the  question  of  defense  of  our  lake  coasts  and 
cities. 

1886,  January  1).  Upon  the  question  of  acquiring  North  Head,  Wash- 
ington Territory,  as  a  military  reservation  and  the  necessity  of  a  battery 
thereon. 

January  21.  Upon  the  subject  of  the  improvement  of  Galveston  Har- 
bor, and  submitting  plan  and  estimate  therefor. 

February  16.  Upon  plan  of  Henry  A.  Peeler  for  harbor  improvement 
and  jetty  work. 

February  16.  Upon  plan  of  Israel  P.  Williams  for  the  defense  of 
Boston  Harbor. 

March  1.  Upon  letter  of  Captain  Bixby  relative  to  a  form  of  founda- 
tion for  heavy  guns,  &c. 

March  8.  Upon  designs  of  Captain  Marshall  for  lock-gates. 

March  10.  Upon  proposition  to  furnish  Howell  torpedoes  and  launch- 
ing apparatus  for  experimental  practice. 
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March  10.  Upon  necessity  of  the  purchase,  by  the  United  States,  of 
laud  adjacent  to  Fort  Hamilton,  New  York  Harbor. 

March  16.  Upon  design  of  John  Ambrose  for  an  "  Occult  Fort  and 
Moat  Battery  » 

March  23.  Upon  design  of  Beverly  Kennon  for  a  Counterpoise  Bat- 
tery. 

April  19.  Upon  Senate  bill  662,  to  authorize  contracts  for  steel  guns 
and  armor. 

April  19.  Upon  plan  of  H.  F.  Knapp  for  improving  Galveston  Har- 
bor. 

April  20.  Upon  value  of  land  adjacent  to  Fort  Hamilton,  New  York 
Harbor. 

April  27.  Upon  design  of  Major  von  Zubovits  for  a  land  torpedo. 

April  27.  Upon  proposition  of  Sims-Edison  Electric  Torpedo  Com- 
pany to  furnish  five  2-mile  torpedoes. 

May  11.  Upon  suggestions  of  Captain  Marshall  relative  to  mainte- 
nance of  locks  on  Fox  River. 

May  25.  Submitting  estimate  of  cost  of  inaugurating  the  statue  of 
Liberty  Enlightening  the  World,  including  electric-light  plant. 

Jane  2.  Upon  question  of  line  of  proposed  Harlem  Eiver  improve- 
ment, opposite  the  Ogden  estate. 

June  22.  Upon  letter  of  F.  I.  Palmer  on  the  subject  of  improvement 
of  New  York  Harbor. 

In  addition  to  their  duties  with  the  Board  of  Engineers,  the  individ- 
ual members  have  been  otberwise  engaged  as  follows : 

General  Duane  has  continued  in  charge  of  his  lighthouse  duties, as 
engineer  of  the  third  district,  has  served  as  member  of  the  Board  of  Vis- 
itors to  the  Engineer  School  of  Application  at  Willets  Point ;  and  on  spe- 
cial Board  for  the  examination  of  officers  of  Engineers  for  promotion. 

General  Abbot  remained  in  command  of  the  Engineer  Battalion  and 
Post  of  Willets  Point  aud  Engineer  School  of  Application ;  also  in 
charge  of  torpedo  experiments  and  construction  of  the  works  of  defense 
at  the  eastern  entrance  to  New  York  Harbor  until  March,  1886;  has 
continued  since  in  charge  of  certain 'torpedo  experiments;  has  served 
throughout  the  year  as  member  of  Board  of  Visitors  for  the  Engineer 
School  of  Application  at  Willets  Poiut ;  of  Board  of  Officers  and  Civilians 
to  examine  and  report  at  what  ports  fortifications  or  other  defenses  are 
most  urgently  required,  &c;  and  has  served  oo  special  Boards  for  the 
examination  of  officers  of  Engineers  for  promotion;  on  bridge  over  the 
Ohio  River  at  or  near  Cairo,  111.;  for  trial  of  pneumatic  dynamite  tor- 
pedo gun. 

General  Comstock  has  served  throughout  the  year  as  member  of  the 
Mississippi  River  Commission ;  of  Board  of  Visitors  for  Engineer  School 
of  Application  at  Willets  Point;  of  Board  on  improvement  of  the  Poto- 
mac ttiver  near  Washington;  on  further  improvement  of  Cape  Fear 
River,  and  on  special  Board  for  the  examination  of  officers  of  Eugineers 
for  promotion.  Since  Mareh  15, 1886,  has  commanded  Engineer  School 
of  Application,  the  Engineer  Depot  and  Post  of  Willets  Point,  the  En- 
gineer Battalion  (March  15- April  26,1886),  and. in  charge  of  torpedo 
experiments,  of  fort  at  Willets  Point,  the  construction  and  repair  of 
Fort  Schuyler,  and  as  supervising  engineer  of  ail  expenditures  for  tor- 
pedoes, Engineer  Depot,  Fort  Schuyler,  and  library  of  Engineer  School 
of  Application,  Jnne  8, 1886. 

Colonel  Houston  served  as  supervising  engineer  July  1, 1885,  to  Jan- 
nary  20, 1886;  as  member  of  the  Board  of  Engineers  and  of  the  Board 
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of  Visitors  for  the  Engineer  School  of  Application  at  Willets  Point  si^je 
January  20,  1886;.  in  charge  of  works  of  river  and  harbor  improve- 
ment, and  fortifications,  under  letters  of  Chief  of  Engineers  of  January 
30  and  February  5, 1886;  in  temporary  charge  of  works  undercharge 
of  Lieutenant-Colonel  McFarland;  representing  the  General  Govern- 
ment in  the  erection  of  tbe  pedestal  being  built  to  receive  the  colossal 
bronze  statue  of  Liberty  Enlightening  the  World  upon  Bedloe's  Island, 
New  York  Harbor,  June  7, 1886;  and  on  special  Boards,  viz:  on  bridg- 
ing the  Alabama  River  at  Selma,  Ala.;  for  the  examination  of  officers  of 
Engineers  for  promotion. 

Colonel  McFarland  has  continued  the  various  works  of  river  and 
harbor  improvement  and  of  fortifications  under  his  charge;  and  since 
January  20, 1886,  has  served  as  a  member  of  the  Board  of  Engineers 
and  of  the  Board  of  Visitors  for  the  Engineer  School  of  Application  at 
Willets  Point;  also  on  special  Board  on  subject  of  permanent  improve- 
ment of  Delaware  River  and  Bay. 

Coast  defense. — This  subject  having  been  fully  discussed  in  former 
reports  of  the  Board,  further  reference  to  the  condition  and  requirements 
of  our  sea-coast  fortifications  is  considered  unnecessary. 

Torpedo  defense. — The  act  of  Congress  providing  for  fortifications,  &&, 
for  the  fiscal  year  1885-'86,  provided  as  follows  : 

For  the  purchase  of  movable  submarine  torpedoes  propelled  and  controlled 
by  power  operated  and  transmitted  from  shore  stations,  as  may  be  recom- 
mended by  the  Board  of  Engineers  of  the  Army  of  the  United  States, 
and  approved  by  the  Secretary  of  War $50,000 

For  improvements,  competitive  test,  and  purchase  of  motors  for  movable 
torpedoes 25,000 

For  purchase  of  appliances  for  submarine  mines  for  harbor  defense 10, 000 

For  continuation  of  torpedo  experiments  and  for  practical  instruction  of 
Engineer  troops  in  the  details  of  the  service 20, 000 

About  three-quarters  of  the  whole  annual  appropriation  for  torpedo 
defense  was  thus  again  restricted  to  the  purchase  and  improvement  of 
the  Sims  torpedo,  to  which  alone  the  wording  of  the  law  is  applicable. 
This  torpedo  was  in  an  experimental  stage,  and  the  year  has  expired 
before  the  results  obtained  have  been  such  as  to  warrant  the  purchasing 
of  large  numbers  of  them  for  store.  Much  of  this  appropriation  and 
still  more  of  that  for  the  preceding  year  have  thus  reverted  to  the  Treas- 
ury. This  money  could  have  been  expended  to  great  advantage  in 
providing  for  the  defense  of  the  coast  by  submarine  mines  had  the  lan- 
guage of  the  law  warranted  this  application.  The  contract  for  five 
Sims's  torpedoes  under  the  appropriation  for  1884-r'85,  mentioned  in  oar 
last  annual  report,  was  transferred  to  that  for  1885-'86.  Two  of  the 
boats  have  been  accepted,  and  the  time  for  the  delivery  of  the  remaining 
three  has  been  extended  nntil  September 30  upon  Mr.  Sims's  application. 

In  the  present  condition  of  the  sea-coast  defenses  our  chief  reliance 
in  case  of  war  would  be  upon  fixed  mines.  The  number  on  hand  is  in- 
significant, and  the  essential  preparations  for  operating  even  those  we 
have  are  yet  to  be  made.  The  reasons  for  a  moderate  annual  expendi- 
ture for  these  objects  have  been  so  strongly  urged  in  many  former  reports 
of  this  Board,  and  have  been  so  fully  set  forth  in  the  report  of  the  Board 
ordered  last  year  by  Congress  to  report  "  at  what  ports  fortifications  or 
other  defenses  are  most  urgently  required,  and  the  character  and  kind 
of  defenses  best  adapted  for  each,  with  reference  to  armament,  utiliza- 
tion of  torpedoes,  mines,  or  other  defensive  appliances,"  that  it  seems 
imnecessary  to  recapitulate  them  here.    The  Board  therefore  presents 
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the  following  consolidated  estimate  for  the  service  6f  toipedoes  during 
the  fiscal  year  1887-'88. 

For  the  purchase  of  submarine  mining  materials  to  close  the  channels  to 
oar  priDci pal  sea-ports  against  the  entrance  of  hostile  fleets $300, 000 

Fortheneedfnl  casemates,  cable  galleries,  &c,  to  render  it  possible  to  oper- 
ate submarine  mines  in  the  defense  of  the  principal  ports  on  the  Atlantic 

aDd  Gulf  coasts 200,000 

For  continuing  torpedo  experiments  and  for  the  practical  instruction  of 
Engineer  troops  in  the  details  of  the  service 30,000 

Making  a  total  of 530,000 

The  following  extracts  from  General  Abbot's  report  exhibit  the  progress 
made  in  these  matters  at  Willets  Point  during  the  first  nine  months  of 
the  past  year : 

Investigations  with  new  explosives  were  restricted  to  determining,  by  my  ring 
method,  described  in  Professional  Papers  No.  23  of  the  Corps  of  Engineers,  certain 
facts  respecting  the  rack-a-rock  to  be  nsed  at  the  great  Flood  Rock  explosion.  Over 
one  hundred  3- pound  charges  were  fired.  They  indicated  (1)  that  from  21  to  23  per 
cent,  of  nitro-benzol  gives  rack-a-rock  its  highest  intensity  of  action ;  (2)  that  it  is 
important  to  have  'the  potassium  chlorate  dry — 2  per  cent,  of  water,  replacing  an 
equal  weight  of  the  salt,  reduced  the  intensity  5  per  cent. ;  4  per  cent,  of  water,  10 
per  cent.,  and  6  per  cent,  of  water,  19  per  cent. ;  (3)  that  whether  loosely  or  solidly 
compacted  in  a  tin  can  submerged  35  feet  under  water,  and  whether  detonated  by  48 
pains  of  mercuric  fulminate  (two  fuses)  or  by  24  grains  (one  fuse)  reinforced  by  a 
bounce  tonite  primer,  the  measured  intensity  of  action  remains  unchanged,  and  in- 
dicates an  explosion  of  the  first  order ;  (4)  that  the  rack-a  rock  used  at  Flood  Rock 
was  of  marked  uniformity — to  test  this  one  shot  was  fired  for  every  5,000  pounds  de- 
livered; and  (5)  that  the  mean  of  over  70  shots,  according  well  with  each  other,  indi- 
cates an  intensity  of  action  of  108  to  109  per  cent,  of  that  of  dynamite  No.  1  taken  as 
t  standard. 

In  the  matter  of  Sims's  movable  fish  torpedo,  work  was  restricted  to  testing  the 
new  motor  made  upon  my  specifications  (electrical^  at  the  Edison  works,  and  to  cer- 
tain dock  trials  and  runs  to  determine  what  speed  it  would  give  the  2-mile  boat  car- 
rying a  charge  of  350  pounds.  The  motor  proved  to  be  superior  to  that  made  by  Mr. 
Weston  in  the  ratio  of  43  to  29.  It  developed  about  the  same  absolute  power  as  that 
made  by  Siemens  Bros.,  London,  but  generated  at  a  much  lower  armature  velocity 
(700  instead  of  990  turns  per  minute)  when  working  to  the  best  advantage.  This  is 
an  important  merit,  because  it  dispenses  with  gearing.  With  a  propellor  suited  to 
hold  the  armature  at  700  revolutions,  about  9  or  10  horse-power  can  be  transmitted 
through  2  miles  of  cable  without  overtaxing  its  endurance.  This  probably  fixes 
about  11  miles  per  hour  as  the  extreme  maximum  speed  which  this  torpedo  can  main- 
tain while  carry ing  a  400-pound  charge  in  a  full  2-mile  run. 

Farther  improvements  in  the  steering  relay  and  magnets  have  resulted  from  the 
trials  of  the  past  year;  and,  by  a  happy  suggestion  of  Captain  Knight,  the  trouble- 
some double  revolving  reel  for  coiling  the  cable  has  been  rendered  unnecessary.  The 
torpedo  may  now  be  regarded  as  perfected  in  its  essential  details ;  and  its  practical 
Tame  as  a  war  weapon  can  probably  be  estimated  with  some  precision  after  the  trial 
runs  of  the  Ave  new  boats  are  completed  and  the  detailed  reports  thereon  are  sub- 
mitted to  the  Board. 

On  May  14,  1885,  a  contract  was  made  with  Mr.  Thomas  F.  Rowland,  Continental 
Iron  Works,  Brooklyn,  to  supply  a  steam  vessel  specially  designed  for  planting  sub- 
marine mines?  handling  heavy  insulated  cable,  <fcc.  It  was  accepted  on  January  4, 
U86,  after  satisfactory  trials  in  which  she  exhibited  over  the  measured  mile  a  speed 
of  9.8  miles  per  hour  advancing,  and  8.7  miles  backing,  with  the  power  of  causing 
her  sternpost  to  describe  a  circumference  whose  center  was  at  her  bow  either  to  star- 
board or  port  as  desired.  She  has  capacity  for  carrying  all  the  material  of  a  grand 
group  of  twenty-one  mines,  with  the  men  needed  for  planting  them.  Her  total  cost 
▼as  $28,000.  She  was  named  after  Capt.  David  Bushnell,  Corps  of  Sappers  and 
Miners,  Army  of  the  Revolution,  who  originated  modern  torpedo  warfare. 

The  following  are  her  principal  dimensions :  Length  on  the  water  line,  75  feet,  and 
on  deck  84  feet ;  beam  (over  planking),  20  feet  2  inches;  depth  of  hold,  8  feet  9  inches ; 
with  bonkers  filled  with  coal  (9  tons)  and  tanks  filled  with  water  (8  tons)  and  in 
working  condition  as  to  boilers  and  grates,  average  draft  5  feet  4  inches,  correspond- 
ing to  a  displacement  of  122  tons ;  fully  loaded,  in  addition  with  material  for  a  grand 
poop  of  twenty-one  mines,  with  twenty  men  on  board,  giving  a  displacement  of  145 
tops,  average  draft,  6  feet  2  inches.  Her  motive  power  is  supplied  by  a  pair  of  in- 
clined condensing  engines  of  120  horse-power,  with  cylinders  14  inches  in  diameter 
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and  15  inches  stroke,  geared  to  a  Mallory  patent  steering  apparatus,  propeller  5  feet 
6  inches  in  diameter  and  10  feet  in  pitch.  The  boiler  is  of  tne  Scotch  type,  with  two 
furnaces,  36  square  feet  of  grate  and  850  square  feet  of  heating  surface.  The  shaft  is 
of  forged  steel.  The  hull  is  of  composite  type,  having  iron  frames,  floors,  reverse 
bars,  stringers,  &c,  and  wooden  keel,  stem,  sternpost,  dead  wood,  and  planking. 

Steeling  may  be  by  hand,  or,  if  desired,  by  a  pair  of  oscillating  engines  with  o-inch 
cylinders  and  5-inch  stroke,  controlled  by  a  lever  in  the  pilot-house.  Another  lever 
enables  the  wheelman  to  start,  stop,  and  slow  the  main  engine  (it  is  never  reversed); 
and  steam  gauges  exhibit  to  him  both  the  pressure  and  vacuum.  Work  in  the  en- 
gine-room is  therefore  reduced  to  tending  the  fires  and  supervising  the  machinery,  the 
boat  being  entirely  controlled  in  the  pilot-house. 

The  David  Bushnell  is  fitted  with  a  revolving  derrick,  supplied  with  a  lifting  and 
falling  boom  of  ample  power  to  handle  6,000  pounds,  with  a  Burton  purchase.  The 
mast  is  of  wrought  iron  and  hollow  to  pass  the  falls  to  the  barrel  of  the  hoisting  en- 
gine below.  This  engine  has  two  cylinders  7  inches  in  diameter  and 6  inches  stroke; 
and  is  so  geared  to  the  rope  barrel  and  to  two  winches  on  deck  that  all  may  be  oper- 
ated from  the  deck  in  unison  or  either  one  separately. 

The  vessel  appears  to  be  well  suited  to  the  work  for  which  she  was  designed,  and  is 
built  in  a  substantial  and  thorough  manner,  very  creditable  to  the  constructor,  Mr. 
Rowland,  at  whose  yard,  it  will  be  remembered,  the  original  Monitor  was  built  in  1862. 

Since  being  relieved  from  command  at  WiUets  Point,  I  am  conducting  a  series  of 
experiments  here  to  improve  certain  details  in  the  firing  arrangements  or  self-acting 
mines  (not  under  control)  and  of  movable  fish  torpedoes.  Good  progress  has  been 
made. 

The  following  is  from  General  Gomstock's  report  on  torpedo  matters 
for  the  last  three  months  of  the  year: 

Since  taking  charge  of  torpedo  experiments  and  up  to  June  30, 1886,  two  of  SinWa 
fish  torpedoes  have  passed  the  test  required  under  his  contract,  and  have  been  ac- 
cepted. His  contract  has  been  extended  by  the  honorable  the  Secretary  of  War  to 
September  30,  1686,  prior  to  which  time  he  is  to  deliver  three  more. 

The  tests  on  fish  No.  7  occupied  from  May  20, 1886,  to  June  17,  1886,  in  which  time 
ten  runs  or  attempts  to  run  were  made,  the  fish  only  attaining  the  required  speed  of 
10  miles  per  hour  for  H  miles  on  the  last  day.  One  of  the  preceding  runs  was  for 
diving  under  a  spar  and  for  steering,  which  was  satisfactory,  except  that  the  cable 
burned  out  and  stopped  the  run.  Of  the  other  eight  runs,  two  were  failures  from 
loose  belt  on  dynamo,  the  necessary  energy  to  drive  the  fish  thus  not  being  furnished. 
Three  were  failures  from  bad  insulation  in  the  interior  of  the. fish,  arising  from  de- 
fective work,  or,  in  one  case,  from  water  leaking  in ;  two  were  failures  from  burns  in 
cable,  and  one,  without  accident,  failed  to  give  speed. 

Fish  No.  6  made  five  runs,  or  attempts  at  runs,  between  June  24  and  29, 1886.  At  the 
first  trial  the  steering  relay  was  burned  in  the  fish,  the  accident  arising  from  a  wrong 
coupling  of  the  wires  at  the  steering-board.  At  the  second  run,  the  dynamo  belt 
slipped,  and  sufficient  energy  was  not  furnished  to  the  fish.  At  the  third  run  defect- 
ive insulation  caused  a  burn  near  the  shunt  in  the  steering  relay.  At  the  fourth  run 
the  required  speed  of  10  miles  an  hour  for  1£  miles  was  obtained.  At  the  fifth  run, 
which  was  to  test  steering,  the  results  were  satisfactory. 

POST    OF    WILLETS     POINT    AND    ENGINEER  JSCHOOL    OF 

APPLICATION,   U.   S.    A. 

The  strength  of  the  command  on  Jane  30, 1886,  was  21  officers  and 
351  enlisted  men,  commanded  by  Lieut.  Col.  O.  B.  Comstock,  Corps  of 
Engineers. 

The  troops  stationed  at  this  post  are  the  only  ones  familiar  with  fixed 
torpedo  defense,  and  on  them  almost  entire  reliance  must  be  placed  in 
any  emergency.  The  command  should  therefore  be  kept  at  its  fall 
strength,  and  be  thoroughly  instructed,  this  being  the  more  necessary 
from  the  absence  of  other  effective  defenses  for  our  seaports. 

Beside  being  a  school  for  the  instruction  of  officers  and  men  in  the 
complicated  details  of  torpedo  defense,  advantage  is  taken  of  the  op- 
portunity to  give  officers  practical  instruction  in  military  engineering, 
electricity,  astronomy,  surveying,  photography,  and  theoretical  instruc- 
tion in  civil  engineering. 
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There  is  great  need  of  a  sufficient  water  supply,  of  sewerage,  of  addi- 
tional quarters,  and  of  books  for  the  school. 

STATEMENT  OF  FUNDS. 

Amount  that  can  be  profitably  expended  in  fiscal  year  1887-'88 : 

For  water  supply $17,000 

For  sewerage  and  plumbing 12,000 

Far  lieutenant's  quarters 12,000 

For  a  new  barracks  for  150  men 35,000 

Far  books,  instruments,  stationery,  clerical  services  of  civilians  or  enlisted 

men,  and  miscellaneous  for  School  of  Application 1,000 

(See  Appendix  No.  1.) 

BATTALION    OP    ENGINEERS    AND    DEPOT    AT    WILLETS 

POINT,  NEW  YORK   HARBOR. 

On  the  30th  of  June,  1886,  the  battalion  of  engineers  consisted  of  17 
commissioned  officers,  detailed  from  the  Corps  of  Engineers,  and  396 
enlisted  men,  the  maximum  legal  strength  being  752  men.  The  field 
and  staff  and  band,  and  Companies  A,  B,  and  0,  were  stationed  at  Wil- 
lets  Point,  New  York  Harbor ;  Company  D  exists  only  in  name,  and 
Company  E  was  stationed  at  West  Point  to  assist  in  the  instruction  of 
cadets  in  practical  engineering,  pontoniering,  &c. 

The  troops  at  Willets  Point  receive,  store,  and  issue  the  public  prop- 
erty of  the  depot  and  carry  out  experiments  with  explosives,  electricity 
as  applied  to  transmission  of  power,  ignition  of  mines,  &c,  fixed  and 
movable  torpedoes,  and  other  matters  connected  with  practical  engi- 
neering and  torpedo  service. 

The  battalion  is  equipped  and  drilled  as  infantry,  in  addition  to  the 
special  duties  for  which  it  is  organized. 

All  tools  and  supplies  for  sapping,  mining,  pontoniering,  and  field  for- 
tification, as  well  as  surveying  and  astronomical  instruments  for  use  of 
officers  of  the  Corps  on  surveys  and  works  of  construction,  were  stored 
and  issued  at  the  Engineer  depot  at  Willets  Point. 

The  commanding  officer  of  the  battalion  and  depot  submits  the  fol- 
lowing estimate  of  funds  needed  for  the  service  during  the  next  fiscal 
year,  viz: 

For  incidental  expenses  at  depot $7,000 

For  purchase  of  materials  for  instruction  of  Engineer  troops 1,500 

For  purchase  and  repairs  of  instruments 2,500 

For  an  additional  building  for  Engineer  models 8,000 

Total 19,000 

For  farther  information  as  to  the  battalion  and  depot,  see  report  of 
the  officer  in  command. 

(See  Appendix  No,  2.) 

RIVER  AND   HARBOR   IMPROVEMENTS. 

These  improvements,  for  which  appropriations  are  made  by  Congress, 
constitute  a  great  system,  which,  although  its  various  parts  possess  very 
unequal  values,  taken  as  a  whole,  by  extending  along  our  ocean,  lake, 
and  gulf  coasts  and  reaching  far  into  the  interior,  creates  safe  and  easy 
avenues  of  trade,  leading  into  each  other,  that  add  vast  wealth  to  the 
country  by  the  facilities  they  afford  to  the  movement  of  commerce  and 
the  safety  they  insure  to  it. 
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The  funds  with  which  these  works  were  prosecuted  during  the  fiscal 
year  ending  June  30, 1886,  were,  owing  to  the  failure  of  appropriations 
%  during  the  second  session  of  the  Forty-eighth  Congress,  derived  mainly 
from  such  balances  as  remained  on  hand  from  the  appropriations  of  the 
act  of  July  5, 1884,  and  in  many  instances  these  being  only  sufficient 
to  provide  for  the  care  of  the  public  property  appertaining  to  the  works, 
operations  were  necessarily  suspended,  to  the  detriment  of  the  works. 

A  brief  statement  taken  from  the  reports  of  the  officers  in  charge  of 
the  several  works  is  given  below,  setting  forth  the  condition  of  each 
improvement;  the  extent  of  work  performed  during  the  last  fiscal 
year j  the  amount  of  money  expended;  and,  in  compliance  with  the 
provisions  of  the  river  and  harbor  act  of  March  2,  1867,  estimates  of 
the  amount  that  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30, 1888,  with  the  probable  cost  of  completion. 

Although,  as  a  general  rule,  regard  is  necessarily  had  in  the  prepa- 
ration of  these  estimates  to  the  more  intimate  acquaintance  of  the  engi- 
neer officers  in  charge  with  the  requirements  of  each  locality,  they  have 
been  revised  and  amended  in  this  office,  when  deemed  advisable,  hav- 
ing regard  to  the  most  economical  administration  of  the  works  and 
keeping  in  view  the  average  of  the  grants  by  Congress  for  each  work 
during  the  past  few  years.  * 

The  reports  of  the  officers  in  charge  of  the  various  improvements  will 
be  found  in  the  Appendix.  To  these  reports  special  reference  should  be 
made  whenever  detailed  information  is  desired  concerning  the  progress 
and  condition  of  each  work. 

The  examinations  and  surveys  at  localities  required  and  provided  for 
in  the  river  and  harbor  act  of  August  5, 1886,  have  been  distributed  and 
assigned  to  the  officers  in  charge  of  the  several  river  and  harbor  dis- 
tricts. They  are  in  progress,  and  the  reports  thereon  will  be  submitted 
from  time  to  time  during  the  ensuing  session  of  Congress  as  far  as  re- 
ceived. 

Examinations  were  made  during  the  fiscal  year,  of  such  plans  and 
locations  as  were  submitted  by  parties  interested,  of  bridges  proposed 
to  be  built  over  navigable  waters  under  authority  of  Congress,  subject 
to  the  apprQval  of  the  Secretary  of  War.  A  brief  statement  is  given 
below  of  the  action  had  in  such  cases.  Examinations  were  also  made 
whenever  requested  by  committees  of  Congress,  of  proposed  bills  au- 
thorizing the  construction  of  bridges  upon  which  the  views  of  the  War 
Department  were  desired.  Of  bills  so  examined  during  the  last  session 
of  Congress  fifteen  originated  in  the  Senate  and  forty-three  in  the  House 
of  Representatives. 
,  A  statement  is  also  given  of  the  work  accomplished  in  the  removal 
of  wrecks  obstructing  or  endangering  navigation,  general  provision  for 
which  is  made  in  the  river  and  harbor  act  of  June  14, 1880,  enlarged  by 
provisions  of  the  river  and  harbor  act  of  August  2, 1882. 

ATLANTIC     COAST    AND    GULF    OF   MEXICO. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE    STATES  OF  MAINE 

AND  NEW  HAMPSHIRE. 

Officers  in  charge,  Col.  Charles  E.  Blunt,  Corps  of  Engineers,  to  Feb- 
ruary 28, 1886;  since  which  date,  Maj.  Jared  A.  Smith,  Corps  of  Engi- 
neers.   Supervising  Engineer,  Col.  Charles  E.  Blunt. 

1.  Lubec  Channel,  Maine, — The  preseu  t  project  /or  improvement  of  this 
channel  was  adopted  in  December,  1878,  and  modified  in  1883  and  1885 
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the  cbject  being  to  give  a  channel  of  not  less  than  275  feet  in  width  and 
300  wide  at  the  bends,  and  a  depth  of  12  feet  at  mean  low  water,  or  about 
8  feet  at  extreme  low' tides. 

The  channel  was  originally  obstructed  by  bars  and  shoals,  having  but 
*>  feet  at  mean  low  water. 

In  the  last  fiscal  year  5,792  cnbic  yards  of  material  were  removed  from 
the  channel  by  dredging. 

The  amount  expended  on  this  improvement  to  June  30, 1886,  has  been 
1139,000.  The  resulting  channel  is  200  feet  wide  throughout  the  entire 
length,  and  has  a  width  of  278  feet  at  the  lower  bend.  The  entire  length 
is  aboot  2$  miles. 

The  channel  forms  part  of  an  important  thoroughfare,  the  only  one 
belonging  to  the  United  States  by  which  many  places  on  our  eastern 
frontier  can  be  reached. 

The  appropriation  asked  for  fiscal  year  ending  June  30, 1888,  is  for 
the  purpose  of  completing  the  channel  at  its  present  depth  to  a  width 
of  275  feet,  and  300  feet  at  the  bends. 

July  1, 18=5,  amouDt  available $3,039  29 

Joly  1, 1866,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 3,039  29 

Amount  appropriated  by  act  approved  August  5,  1886  .*. 10, 000  00 


I    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  1.) 

2.  Bangor  Harbor  and  Penobscot  River,  Maine. — The  present  project 
for  improvement  of  this  harbor  and  river  was  adopted  in  1884,  being 
baaed  upon  a  survey  made. in  1883.  The  object  of  the  improvement  is 
to  give  more  room  in  the  harbor  of  Bangor,  by  making  the  channel  100 
feet  wider,  and  to  straighten  and  widen  the  channel  at  Crosby's  Nar- 
rows,^ miles  below. 

In  the  last  year  the  channel  was  widened  100  feet  on  the  east  side  for 
a  distance  of  2,728  feet,  and  11  feet  deep  at  extreme  low  water. 

The  total  amount  expended  upon  the  improvement  to  June  30, 1886, 
btt  been  $19,950.68.  The  resulting  channel  is  300  feet  in  width  and  11 
feet  deep  for  about  half  a  mile  in  the  harbor  of  Bangor. 

The  appropriation  asked  is  to  complete  the  widening  of  the  channel 
in  the  harbor  to  300  feet  and  to  complete  the  excavation  in  channel  at 
Crosby's  Narrows : 

July  1,1886, amount  available a $19,966  34 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1885 19,917  22 

July  1,1886,  amount  available, 49  12 

Amount  appropriated  by  act  approved  August  5,  1886 15,000  00 

Anonnt  available  for  fiscal  year  ending  June  30,  1887 15,049  12 

[  Amount  (estimated)  required  for  completiou  of  existing  project 40,000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1888    15,000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acta  of  1866  and  1867. 

(See  Appendix  A  2.) 

3.  Moose  a-bec  Bar,  Maine. — The  present  project*  for  improving  the 
ebaunel  over  Moose-a-beo  Bar  was  based  upon  a  survey  made  in  1879, 
*»d  was  adopted  in  1881.    The  object  of  the  improvement  was  to  give 
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a  direct  and  clear  channel  having  a  width  of  200  feet  over  the  bar  *&4 
a  depth  of  14  feet  at  mean  low  water ;  the  length  to  be  dredged  waa 
about  1,900  feet.  The  old  channel  was  indirect/  crooked,  and  obstructed 
by  dangerous  ledges. 

The  entire  amount  expended  upon  the  improvement  to  June  30, 1886, 
has  been  $29,946.34. 

In  the  last  year  there  were  removed  from  the  channel  by  dredging 
under  contract  23,345  cubic  yards  of  material.  The  resulting  channel 
covers  all  that  the  project  contemplated  save  the  removal  of  a  few  small 
ledges,  at  an  estimated  cost  of  $10,000. 

The  thoroughfare  is  one  of  universal  use  for  steamers  and  sailing  ves 
sels  of  all  kinds  traversing  the  coast,  and  its  benefits  are  general  to  a 
large  and  widely  distributed  commerce. 

July  1,  1885,  amount  available .' $10,027  04 

July  1,  188(5,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 9,973  38 

July  1,  1886,  amount  available 53  66 

Amount  appropriated  by  aet  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,053  66 

(See  Appendix  A  3.) 

4.  Belfast  Harbor j  Maiite. — The  project  for  improving  this  harbor  was 
adopted  in  1876,  the  object  being  to  enable  vessels  to  arrive  and  to  leave 
the  wharves  at  all  stages  of  the  tide. 

No  work  was  done  during  the  last  fiscal  year. 

The  total  amount  expended  to  June  30, 1886,  was  $22,193.20. 

The  resulting  channel  gives  10  feet  in  depth  to  the  wharves  in  the 
upper  part,  and  11  to  12  feet  in  depth  to  the  wharves  in  the  lower  part 
of  the  harbor. 

A  small  balance  of  $2,806.80  remains  unexpended.  With  this  balance 
it  is  proposed  to  deepen  the  water  as  far  as  possible  in  the  channel  op- 
posite Belfast  whenever  circumstances  will  favor  its  being  done  with 
advantage  and  economy. 

In  the  spring  of  1886,  the  wreck  of  schooner  Waldeniar  was  removed 
from  the  harbor,  under  the  general  act  for  removing  sunken  vessels, 
approved  June  14, 1880. 

July  1,  1885,  amount  available $2,843  05 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 36  25 

July  1,  1886,  amount  available 2,806  80 

(See  Appendix  A  4.) 

5.  Rockland  Harbor ,  Maine. — The  present  project  for  improving  this 
harbor  was  adopted  in  1881,  the  object  being  to  protect  the  harbor  so 
as  to  form  a  refuge  and  secure  anchorage  for  vessels,  and  to  enable 
them  to  land  at  the  wharves  in  all  kinds  of  weather. 

The  entrance  to  the  natural  harbor  is  broad  and  exposed  to  easterly 
winds,  so  that  with  heavy  winds  from  northeast  to  southeast  the  anchor- 
age and  wharves  had  but  little  protection. 

In  the  last  year  39,959  tons  of  stone  have  been  added  to  the  break- 
water from  Jameson's  Point,  making  the  total  length,  raised  to  5  feet 
above  low  water,  1,472  feet. 

There  has  been  expended  on  the  work  to  June  30,  1886,  $97,921.99. 

The  resulting  protection  to  the  harbor  is  already  felt,  though  it  is  com- 
paratively small  to  that  which  will  be  effected  by  completing  the  break- 
waters. 
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The  appropriation  asked  is  to  be  applied  to  continuing  the  construc- 
tion of  the  breakwaters. 

Jalyl,  1865,  amount  available $17,312  79 

Juij  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 14.390  80 

Jnly  1, 1886,  amount  available 2,921  99 

Amount  appropriated  by  act  approved  August  5, 1836 22,500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 25,421  99 

(  Amount  (estimated)  required  for  completion  of  existing  project 427, 500  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
]  8obmitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  5.) 

6.  Portland  Harbor,  Maine — The  various  projects  for  improving  this 
harbor  under  successive  appropriations  have  all  been  completed,  save 
the  deepening  by  dredging  of  a  part  of  the  harbor  outside  the  "  Commis- 
sioner's line"  from  Brown's  Wharf  to  Gait's  Wharf.  The  entire  work 
will  be  completed  in  two  weeks. 

In  the  last  fiscal  year  there  has  been  removed  by  dredging  19,890  cu- 
bic yards,  thus  giving  17  feet  depth  of  water  where  formerly  only  12  to 
16  feet  could  be  obtained. 

There  has  been  expended  from  1836  to  June  30, 1886,  a  total  of  $434,- 
582.05. 

The  object  of  these  improvements  has  been  to  give  a  sufficient  depth 
of  water  in  the  main  harbor  and  to  afford  protection  from  the  sea ;  also, 
to  a  small  extent  to  give  a  channel  of  navigable  depth  in  the  cove  back 
of  the  city. 

The  results  thus  far  are  a  depth  of  21  feet  over  the  lower  part  of  the 
harbor,  and  16  to  17  feet  as  far  up  the  harbor  as  to  Brown's  Wharf;  also, 
ft  breakwater  with  light-house  at  its  extemity,  and  a  small  channel  in 
the  back  cove  giving  8  feet  at  mean  low  water. 

The  Board  of  Trade,  a  meeting  of  citizens,  and  the  City  Council  have 
urged  tbe  necessity  for  further  improvements;  plans  and  estimates  have 
been  made  for  a  channel  of  29  feet  depth  and  500  feet  width  to  the 
point  of  arrival  and  departure  of  the  largest  steamers ;  also  for  a  chan- 
nel 300  feet  wide  and  12  feet  deep  in  the  Back  Cove. 

The  necessity  for  extending  the  deep  water  in  the  harbor  below  to 
connect  with  the  deep  channel  above,  and  also  for  extending  the  break- 
water, with  estimates  of  the  expense,  are  submitted  by  the  officer  in 
charge  for  consideration. 

July  1, 1895,  amount  available $8,326  29 

Jalyl,  1895,  amount  expended  during  fiscal  year,  exclusive  of 

habiHties  outstanding  July  1,  1885, J1.941  37 

My  1, 1686,  outstanding  liabilities 4,519  92 

6, 461  29 

July  1, 1886,  amount  available 1,865  00 

Amount  appropriated  for  harbor  by  act  approved  August  5, 1886 30, 000  00 

Ancmnt  available  for  fiscal  year  ending  Juno 30,  1887 31,865  00 

(See  Appendix  A  6.) 

7.  KetnebiMk  River,  Maine. — All  the  projects  heretofore  adopted  for 
this  improvement  have  been  completed.  No  further  improvements  are 
*t  present  contemplated.    A  small  balance  remains  to  the  credit  of  the 
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work  which  may  be  used  for  any  trifling  repairs  or  examinations  re- 
quired.   No  work  has  been  done  in  the  last  fiscal  year. 
"So  appropriation  is  asked. 

Julyl,  1885,  amount  available $336  34 

July  1, 1886,  amount  available 336  34 

(See  Appendix  A  7.) 

8.  Breakwater  at  mouth  of  Saco  River,  Maine. — This  breakwater,  built 
between  1869  and  1873,  was  found  by  a  survey  made  in  1883  to  require 
repairs  and  raising  to  enable  it  to  better  effect  its  object  of  preventing 
the  encroachment  of  sand  on  the  channel  of  the  Saco  Biver  at  the  mouth. 
The  estimate  for  this  purpose  was  $70,000,  and  $15,000  was  appropri- 
ated in  the  act  of  July  5,  1884. 

In  the  last  fiscal  year  there  was  placed  on  the  breakwater  7,280  tons 
of  stone  and  216  cubic  feet  of  ashlar. 

The  entire  expenditure  upon  this  work  previous  to  June  30, 1886,  has 
been  $14,973.64.  This  has  enlarged  and  completed  the  breakwater  a 
distance  of  510  feet  with  some  stone  deposited  of  an  additional  distance 
of  175  feet. 

The  breakwater  alone  is  not  sufficient,  in  the  opinion  of  the  officer  in 
charge,  to  produce  any  considerable  effect  in  deepening  the  channel, 
and  in  order  to  obtain  any  benefits  the  jetty  opposite  the  breakwater 
should  be  commenced. 

The  amount  required  to  complete  the  breakwater  is  found  to  be  larger 
than  the  original  estimate  owing  to  the  settlement  and  displacement  of 
stone,  and  also  because  the  prices  by  contract  have  been  higher  than 
were  anticipated. 

The  appropriation  asked  is  to  be  applied  to  completing  the  repairs 
to  the  old  breakwater. 

July  1,1885,  amonnt  available f  10, 203  60 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 10,267  24 

July  1,1886,  amount  available 26  36 

Amount  appropriated  by  act  approved  August  5, 1886 12, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 12, 526  36 

{Amount  (estimated)  required  for  completion  of  existing  project 57, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    12, 500  00 
Submitted  in  complauce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  A  8.) 

9.  Saco  River j  Maine. — To  comply  with  the  requirements  of  the  river 
and  harbor  act  of  July  5, 1884,  a  preliminary  examination  and  survey 
were  made  of  Saco  River  with  the  view  of  extending  the  improvements 
in  progress  at  the  mouth  5  miles  up  the  river  as  far  as  the  head  of 
navigation.  A  report  of  the  results  of  the  survey  was  transmitted  to 
Congress  January  15,  1886,  and  printed  as  House  Ex.  Doc.  No.  37, 
Forty-ninth  Congress,  first  session,  which  contains  an  estimate  of  $50,000 
as  the  amount  required  to  create  a  continuous  channel  of  6  feet  at  low 
water. 

The  river  and  harbor  act  of  August  5, 1886,  appropriates  $12,500  for 
this  work,  and  a  further  sum  of  $12,500  could  be  profitably  expended 
thereon  during  the  fiscal  year  ending  June  30, 1888. 

(See  Appendixes  A  9  and  A 12.) 

10.  Portsmouth  Harbor,  yew  Hampshire. — The  present  project  for  im- 
proving this  harbor  was  adopted  in  1879,  the  object  being  to  change  the 
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currents  sc  that  vessels  could  more  easily  navigate  the  channel  and  be 
leas  in  danger  of  striking  upon  protruding  points  and  the  tops  of  sub- 
merged ledges. 

In  the  last  fiscal  year  there  were  removed  by  blasting  and  submarine 
work  608  cubic  yards  of  rock  from  the  ledge  known  as  Gangway  Bock. 

The  total  expenditure  previous  to  June  30, 1886,  was  $91,991.28. 

As  a  result  the  larger  portion  of  Gangway  Bock  has  been  removed  to 
*  depth  of  20  feet  at  mean  low  water ;  there  remains  of  this  ledge  632 
cubic  yards  to  complete  the  removal  to  the  same  depth.  A  part  of  the 
projecting  ledge  on  the  point  of  Badger's  Island  has  also  been  removed. 
The  officer  in  charge  recommends  that  the  removal  of  rock  on  Badger's 
Island  Point  be  to  a  depth  of  20  feet. 

July  1, 1885,  amount  available $15,211  00 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 15,202  2$ 

July  1, 1886,  amount  available 8  72: 

Amount  appropriated  by  act  approved  August  5, 1886 15,000  00- 

Amrant  available  for  fiscal  year  ending  Jane  30, 1887 15,008  72* 

f  Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00* 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  25, 000  00* 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  10.) 

11.  Cocheco  River,  New  Hampshire. — The  present  project  for  im- 
proving the  channel  of  the  Cocheco  River  was  adopted  in  1884 ;  its 
object  is  to  give  a  channel  having  5  feet  depth  of  water  at  mean  low 
stages  as  far  as  to  the  Packet  Landing. 

Daring  the  last  year  829  cubic  yards  of  rock  were  removed  from  the 
channel.  This  completes  the  channel  to  a  depth  of  5  feet  mean  low 
*ater  and  a  width  of  50  to  60  feet,  as  far  as  the  Steam-mill  wharf. 

Tbe  entire  amount  expended  in  improving  the  Cocheco  Biver  from 
1836  to  Jane  30,  1886,  has  been  $150,973.64. 

At  present  numerous  large  vessels  go  up  the  river  to  Dover,  though 
as  the  improvements  are  incomplete  the  vessels  have  to  be  lightered  a 
short  distance. 

The  amount  asked  is  to  complete  the  deepening  of  the  channel  to 
5  feet,  in  accordance  with  the  plan  adopted. 

My  1, 18S5,  amount  available $9,804  41 

July  l,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 9,792  29 

iolyl,  1886,  amount  available 12  12 

Mount  appropriated  by  act  approved  August  5,  1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,012  12 

f  Amount  (estimated )  required  for  completion  of  existing  project 9, 000  00 

i  Amoimtthatcanboprontablyexpendedinnscal  year  ending  June30, 1888      9,000  00 
1  flabmitted  in  compliance  witb  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  11.) 

1,  12.  Harbor  of  refuge  at  Little  Harbor,  New  Hampshire. — The  river  and 
frttbor  act  of  July  6, 1884,  made  provision  for  an  examination  and  sur- 
gtejof  this  harbor  with  a  view  to  its  improvement  as  a  harbor  of  refuge, 
m6  a  report  thereon  was  transmitted  to  Congress  and  printed  as  House 
BE*- Doc  No.  91,  Forty -eighth  Congress,  second  session. 
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The  necessity  for  a  harbor  of  .refuge  of  moderate  size  at  this  locality, 
for  the  numerous  smafter  vessels  engaged  in  the  commerce  and  fisheries 
of  this  part  of  the  coast,  having  been  made  apparent  from  numerous 
representations  of  those  interested,  this  harbor  is  deemed  worthy  of 
improvement  to  a  moderate  extent  at  a  cost  of,  say,  $33,000.  The  river 
and  harbor  act  of  August  5, 1886,  appropriates  $10,000  for  this  work. 

EXAMINATION  AND  SURVEY  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  AOT  OF  JULY  5, 

1884. 

It  appearing,  after  preliminary  examination,  that  the  locality  was 
worthy  of  improvement  by  the  General  Government,  Colonel  Blunt  was 
charged  with  and  completed  the  survey  of  Saco  River,  Maine,  the  report 
on  the  result  of  which  was  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  No.  37,  Forty-ninth  Congress,  first  session. 

(See  also  Appendix  A  12.) 

IMPROVEMENT  OF  RIVERS  AND    HARBORS  IN  MASSACHUSETTS. 

Officers  in  charge,  Maj.  Charles  W.  Raymond,  Corps  of  Engineers,  to 
February  4, 1880,  since  which  date  Maj.  George  L.  Gillespie,  Corps  of 
Engineers. 

1.  Nevohuryport  Harbor,  Massachusetts. — The  original  depth  of  water 
on  the  bar  at  the  entrance  of  this  harbor  was  from  5  to  7  feet  at  mean 
low  water ;  the  mean  rise  and  fall  of  the  tide  was  7.7  feet. 

The  object  of  the  improvement  is  to  create  a  channel  through  the  bar 
1,000  feet  wide,  with  a  least  depth  at  mean  Low  water  of  17 feet. 

The  project  adopted  in  1880  was  to  build  two  converging  rubble- 
stone  jetties,  so  located  as  to  give  a  proper  direction  to  the  currents, 
and  thereby  produce  and  maintain  the  desired  resnlt.  A  rubble-stone 
apron  was  also  proposed  to  protect  the  shore  of  Plum  Island,  near  the 
south  jetty.  The  estimated  cost  of  the  original  project  was  $365,000. 
In  1881  a  dike  to  close  Plum  Island  basin  was  proposed,  to  cost  $10,000. 
This  dike  was  built  in  1883.  The  project  was  modified  in  1883  by 
changing  the  direction  of  the  south  jetty,  and  by  building  a  sand-catch 
in  rear  and  in  prolongation  of  it,  instead  of  an  apron  on  the  beach.  The 
cost  of  the  modified  project,  including  the  dike,  was  estimated  to  be 
$375,000. 

The  total  amount  expended  to  June  30, 1885,  is  $160,131.86;  by  the 
expenditure  of  which  the  dike  across  Plum  Island  basin  had  been  built  as 
far  as  was  then  prudent;  the  north  jetty  had  been  built  of  full  section 
1,540  feet,  and  of  a  partial  submerged  section  1,100  feet  further ;  the 
south  jetty  had  been  built  of  fall  section  1,077  feet,  and  of  a  partial 
submerged  section  223  feet  further. 

During  the  fiscal  year  the  submerged  sections  of  the  north  and  south 
jetties  were  leveled  up,  and  that  of  the  north  jetty  was  extended  35 
feet  The  sand-catch  in  rear  of  the  south  jetty  was  repaired.  Fifty-two 
yards  of  sunken  ledge  were  also  removed  from  the  harbor,  just  inside 
of  Plum  Island.  A  comparative  survey  made  in  June,  1886,  shows 
that  the  main  channel  had  shifted  to  the  southward  about  500  feet,  and 
had  deepened  from  9  feet  in  1885  to  12  feet  in  1886.  This  increase  in 
depth  and  the  straightening  of  the  channel  are  very  favorable  for  the 
ultimate  success  of  the  improvement 

About  700  vessels  enter  and  depart  from  this  port  annually.  The 
revenue  collected  is  about  $2,000.  It  is  impossible  to  estimate  the 
prospective  value  of  the  improvement 
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The  officer  in  charge  estimates  the  amount  that  can  be  profitably  ex- 
pended during  the  next  fiscal  year  at  $167,500,  which  will  complete  the 
proposed  improvement.  By  the  expenditure  of  this  sura  the  channel 
through  the  bar  will  probably  be  deepened  to  not  less  than  17  feet  at 
mean  low  water,  enabling  the  large  iron  steamers  that  frequent  the  port 
to  cross  the  bar  without  regard  to  the  tide. 

Jaly  1, 1885,  amount  available |9,868  14 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 6,625  68 

July  1, 1886,  amount  available 3,242  46 

Amount  appropriated  by  act  approved  August  5, 1886 37, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1R87 40, 742  46 


'  Amount  (estimated)  required  for  completion  of  existing  project 167, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  1.) 

2.  Merrimao  River,  Massachusetts. — The  original  condition  of  the  river 
channel  was  very  narrow  and  crooked  in  several  places,  and  much  ob- 
structed by  sunken  ledges,  bowlders,  and  shoals,  especially  at  the  falls, 
which  were  more  or  less  bare ;  while  in  the  lower  part  of  the  river  below 
Newburyport  there  were  numerous  sunken  ledges,  crib-works,  piers,  and 
▼recks. 

The  object  of  the  improvement  is  to  clear  out,  deepen,  and  straighten 
the  channel  of  the  river  from  its  mouth  to  the  Upper  Falls,  a  distance 
of  21£  miles. 

The  project,  originally  adopted  in  1870,  was  to  remove  obstructions 
from  the  Upper  and  Lower  Falls,  remove  Gangway  Rock,  remove 
wreck  of  schooner  Globe,  and  remove  the  u  boilers."  The  cost  was  esti- 
mated to  be  $69,025.  This  project  was  revised  and  extended  in  1874, 
to  include  the  removal  of  rocks  at  Deer  Island  and  at  Bock's  bridges, 
and  at  Little  Currier  Shoal,  so  that  the  channel  should  have  the  follow- 
ing depths  at  high  water  of  ordinary  stages  of  the  river :  From  the 
month  to  Deer  Island  Bridge,  16£  feet ;  from  Deer  Island  Bridge  up  to 
Haverhill  Bridge,  12  feet ;  thence  to  the  foot  of  Mitchell's  Falls,  10  feet ; 
thence  to  the  head  of  the  Upper  Falls,  not  less  than  4£  feet,  with  the 
mill  water  at  Lawrence  running.  This  revised  project  was  estimated 
to  cost  $147,000.  The  tide  at  the  mouth  of  the  river  has  a  mean  rise 
and  fall  of  7.7  feet,  and  its  influence  is  felt  up  to  the  foot  of  the  Upper 
Falls. 

The  amount  expended  to  June  30, 1885,  was  $160,910.81,  and  resulted 
in  improving  the  river  channel  from  its  mouth  to  the  bead  of  the  Upper 
Falls,  in  accordance  with  the  adopted  project  On  June  30, 1885,  the 
work  done  was  in  good  order,  and  showed  no  deterioration.  No  opera- 
tions were  in  progress  during  the  fiscal  year. 

To  complete  the  improvement  so  that  the  same  depth  of  water  which 
has  been  obtained  through  Mitchell's  Falls  can  be  carried  to  Lawrence, 
additional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
estimated  to  cost  $11.000 ;  and  additional  improvements  are  needed  in 
the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or  a 
total  of  $22,500. 

In  completing  this  work  this  amount  could  be  expended  to  advantage 
daring  the  fiscal  year  ending  June  30,  18SS. 

About  seven  hundred  vessels  enter  the  river  annually,  and  the  cus- 
toms collected  yearly  are  about  $2,000, 
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It  is  expected  that  the  completion  of  the  improvement  will  increase 
the  tonnage  of  the  river,  and  encourage  the  erection  of  new  manufac- 
tories. 

July  1,  1885,  amount  available $589  19 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 290  15 

July  1,  1886,  amount  available 299  04 


f  Amount  (estimated)  required  for  completion  of  existing  project 22  5< 

I  Amoun  6  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  11  500  00 


.00  00 

j  ^.LUUUJLit  tuttbuuu  w  uL\jxi\it»viy  c^pcuuou  ui  usual  tyctu  OUUUl^  J  uuo  ov,  xooo  11    c 

]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(,     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  2.) 

3.  Scituate  Harbor,  Massachusetts. — Previous  to  the  commencement  of 
the  improvement  this  harbor  had  a  low-water  area  of  about  57  acres, 
over  6  acres  of  which  there  was  a  depth  of  at  least  3  feet  at  mean  low 
water.    It  was  open  to  the  action  of  easterly  winds. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves 
sels  approaching  Boston  from  the  eastward. 

The  project,  adopted  in  1880,  is  to  build  two  breakwaters  (one  from 
"  Cedar  Point9  on  the  north  side  of  the  entrance,  and  the  other  from  the 
point  of  the  "first  cliff n  on  the  south  side),  and  to  deepen  by  dredging 
the  area  inclosed  and  in  front  of  the  entrance. 

The  estimated  cost  of  the  improvement  is  $290,000. 

The  mean  rise  or  fall  of  the  tide  is  8.9  feet 

The  amount  expended  to  June  30, 1885,  is  $37,108.54,  by  which  the 
north  breakwater  had  been  completed  of  its  full  section  for  a  length  of 
720  feet;  a  portion  of  the  beach  near  the  junction  of  Cedar  Point  and 
the  mainland  had  been  protected  by  a  brush  and  stone  bulkhead ;  a 
channel  had  been  dredged  1,600  feet  long,  100  feet  wide,  and  5  feet  deep 
at  mean  low  water  and  the  "deep  hole"  had  been  enlarged  to  a  basin 
200  by  160  feet,  and  7  feet  deep  at  mean  low  water. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1886.  The 
work  remains  in  good  order,  and  essentially  unchanged. 

The  officer  in  charge  reports  that  the  amount  that  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1888,  is  $100,000,  with 
which  it  is  proposed  by  him  to  continue  the  approved  project,  as  fol- 
lows : 

Build  the  south  breakwater;  remove  Harbor  Bocks;  and  enlarge  the 
basin  to  8  acres  and  the  channel  to  150  feet  wide,  both  10  feet  deep  at 
mean  low  water. 

About  one  hundred  and  twenty-five  vessels  seek  this  port  annually, 
and  the  money  value  of  the  resultant  commerce  is  estimated  to  be 
about  $50,000. 

The  benefit  to  be  expected  from  this  improvement  cannot  be  estimated 
until  after  its  completion.  No  local  improvement  of  commerce  is  ex* 
pec  ted,  and  the  value  of  such  a  harbor  of  refuge  is  entirely  dependent 
on  the  accidents  of  the  weather. 

July  1,  183ft,  amount  available „ ^ |391  46 

July  1,  lfcfco,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 225  86 

July  1,  188C,  amount  available 165  60 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1$P7 10, 165  60 
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[   harbor  acta  of  18G6  and  1867. 

(See  Appendix  B  3.) 

4.  Boston  Harbor,  Massachusetts. — The  original  condition  of  this  harbor 
was  that  its  bluffs  and  headlands  were  exposed  to  the  action  of  the  sea, 
and  its  main  channel  was  in  places  bat  100  feet  wide  and  18  feet  deep 
at  mean  low  water. 

The  object  of  the  improvement  is: 

First,  To  preserve  the  harbor  by  protecting  the  islands  and  head- 
lands; and 

Second.  To  improve  it  by  widening,  deepening,  and  straightening 
the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  Commis- 
sioners, whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea- walls,  aprons,  jetties,  &c., 
which  protect  the  shores,  prevent  wash  into  the  channels,  control  tidal 
sconr,  and  preserve  the  full  height  of  anchorage  shelter. 

Sack  have  been  built  or  repaired  at  Point  Allerton  and  the  islands  of 
Great  Brewster,  Lovell's,  Gallop's,  Long,  Deer,  Rainsford,  George's,  and 
Castle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  the  main  ship-channel  is  now  at  least  600  feet  wide  and  23 
feet  deep  at  mean  low  water ;  and  the  following  tributary  channels  have 
widths  and  depths  as  stated : 

1.  Charles  River ;  its  channel  originally  crooked  and  but  50  feet  wide 
and  ty  feet  deep,  is  now  80  feet  wide  and  6  feet  deep  at  mean  low  water, 
from  its  mouth  to  Arsenal  Street  Bridge,  a  distance  of  7J  gules ;  while 
up  to  Western  Avenne  Bridge,  more  than  half  of  this  distance,  7  feet 
draught  can  be  carried  at  mean  low  water  in  a  channel  200  feet  wide. 

2.  Hingham  Harbor ;  its  channel  originally  30  feet  wide  and  4  feet 
deep,  has  been  enlarged  to  100  feet  wide  and  8  feet  deep  at  mean  low 
water. 

3.  Nantasket  Beach  Channel ;  originally  50  feet  wide  aud  6J  feet  deep, 
is  now  100  feet  wide  and  9£  feet  deep  at  mean  low  water. 

4.  The  channel  between  Nix's  Mate  Shoal  and  Long  Island  has  been 
deepened  from  4J  feet  to  12  feet  at  mean  low  water,  and  widened  from 
•boat  50  feet  to  200  feet 

The  mean  rise  or  fall  of  the  tide  is  9.8  feet. 

The  amount  expended  to  June  30, 1885,  was  $1,598,971.01,  and  at  that 
date  all  the  completed  works  of  preservation  or  improvement  were  in 
food  order  with  the  exception  of  some  minor  repairs  which  the  sea-walls 
nqoired. 

During  the  fiscal  year  some  immediately  necessary  repairs  were  made 
to  the  Deer  Island  sea-walls  at  a  cost  of  about  $150,  and  a  hydrographic 
*ey  of  a  portion  of  the  lower  harbor  was  made,  and  the  notes  partly 
ted. 
|  The  river  and  harbor  act  of  August  5, 1886,  appropriates  $56,250  for 
>n  Harbor,  and  the  officer  in  charge  reports  that  during  the  fiscal 
ir  ending  June  30, 1888,  $264,000  additional  could  be  spent  to  ad- 
itage  in  repairing  and  extending  the  sea-walls  at  Point  Al lei  ton, 
t  Brewster,  George's,  Lovell's,  Deer^  Long,  and  Castle  islands ;  in 
ling  new  seawalls  at  Deer  and  Governor's  islands  5  in  widening 
uain  ship-channel  at  the  upper  and  lower  middles  to' 800  feet,  and 
making  surveys  on  which  to  base  additional  improvements. 


} 
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About  2,500  vessels  annually  enter  from,  and  the  same  number  dear 
for,  foreign  ports.  The  duties  collected  during  the  fiscal  year  ending 
June  30, 1886,  were  $21,079,311.36. 

The  special  benefits  to  be  derived  from  the  proposed  expenditure  am 
additional  safety  and  convenience  to  the  commerce  of  this  important 
port,  from  which  is  derived  so  large  a  part  of  the  national  revenue. 

July  1, 1885,  amount  available $8,528  91 

July  1, 1686,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $4,537  58 

July  1, 1886,  outstanding  liabilities 15  00 

4,532  58 

July  1, 1886,  amount  available 3,978  41 

Amount  appropriated  by  act  approved  August  5, 1886 56, 250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 60,22641 


r  Amount  -(estimated)  required  for  completion  of  existing  project 263, 750  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  264, 000  00 
.  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  6  4.) 

5.  Plymouth  Harbor  j  Massachusetts. — The  original  condition  of  this  har- 
bor was  that  Long  Beach  was  rapidly  being  worn  away  by  storms,  and  the 
main  ship-channel  to  the  town  wharves  had  bat  6  inches  of  water  at 
mean  low  tide. 

The  object  of  the  improvement  is  to  protect  and  preserve  Long  Beach 
and  to  deepen  and  widen  the  channels  of  approach  to  the  town  wharves. 

The  preservation  of  Long  Beach  has  been  carefully  attended  to  for 
many  years,  as  the  existence  of  the  harbor  depends  on  it.  From  the 
nature  of  the  work  it  can  at  no  time  be  considered  completed. 

The  project  for  the  improvement  of  the  channel  was  originally  adopted 
in  1875.  It  proposed  to  straighten,  deepen,  and  widen,  the  channel,  so 
that  it  would  be  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at  mean 
low  water.  This  was  estimated  to  cost  $28,000.  This  project  was  modi 
fied  iti  1877  so  as  to  include  the  dredging  of  a  basin  866  feet  long,  15C 
feet  -wide,  and  8  feet  deep  at  mean  low  water  iu  front  of  the  town 
wharves.  This  modified  project  was  estimated  to  cost  $41,500.  Th< 
project  was  again  modified  in  1884,  when  it  was  proposed  to  dredge  th< 
channel  to  9  feet,  widen  it  to  150  feet,  and  round  off  its  junctions  witl 
the  main  channel  and  basin.  In  1885  it  was  proposed  to  deepen  th< 
basin  to  9  feet.  The  project  of  1884  was  estimated  to  cost  $27,000,  an< 
that  of  1885  $22,500. 

The  tides  rise  and  fall  a  mean  distance  of  9.3  feet. 

The  amount  expended  to  June  30, 1885,  was,,  for  beach  protection $70,329  7 

For  dredging 35,152  7 

Total 105.482  5 

By  the  expenditure  of  which  the  beach  was  in  good  order ;  the  chao 
nel  was  90  feet  wide  and  9  feet  deep,  with  rounded  junctions  with  th 
basin  and  main  channel,  and  the  basin  was  7  feet  deep.  During  th 
fiscal  year  Long  Beach  was  repaired  at  its  southern  end.  Brush  an 
stone  bulkheads  were  built,  which  filled  breaches  made  in  the  beac 
during  the  winter  of  1885-'86.  They  aggregated  476  feet  long,  with  2 
jetties  each  15  feet  long.  The  beach  is  now  in  good  order,  as  is  tl 
dredged  channel  and  basin. 

Twenty-three  hundred  vessels  sought  this  port  during  the  fiscal  yea 
carrying  about  43,000  tons ;  and  some  45,000  passengers  were  laiadc 
from  steamers,  packets,  &c. 
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The  benefit  to  be  expected  from  the  completion  of  this  improvement 
is  a  more  convenient  navigation  of  the  improved  channel  and  greater 
facilities  in  docking  vessels. 

July  1, 1885,  amount  available $3,317  50 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1885 $1,900  63 

July  1, 1886,  outstanding  liabilities 357  18 

2,257  81 

July  1,  1886,  amount  available 1,059  69 

Amount  appropriated  by  act  approved  August  5,  1886 6, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887.. 7,059  69 

Amount  (estimated)  required  for  completion  of  existing  project 15, 500  00 

Amount  that  can  beprofitaby  expended  in  fiscal  year  ending  June  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  5.) 

6.  Provincetown  Harbor,  Massachusetts. — This  important  harbor  of 
refuge  depends  for  its  existence  on  the  preservation  of  the  low  sandy 
beaches  inclosing  it  The  harbor  itself  is  capacious  and  deep, with  con- 
venient approaches  and  good  holding  ground,  and  the  expenditures 
made  for  it  are  entirely  for  its  preservation,  which  from  the  nature  of 
the  work  can  at  no  time  be  considered  completed. 

The  projects  adopted  for  the  repair  and  preservation  of  the  beaches 
consist  of  detached  bulkheads  of  wood  and  stone,  jetties  of  wood  and 
brush,  dikes,  sand-catches,  and  the  extensive  planting  of  beach  grass, 
all  for  the  sole  purpose  of  preventing  or  arresting  the  movement  of  the 
sand.    They  have  been  remarkably  successful. 

The  tides  have  an  average  rise  and  fall  of  9.2  feet. 

The  amount  expended  to  June  30,  1885,  was  $135,924.59,  and  the 
works  of  preservation  were  in  good  order. 

No  operations  were  in  progress  during  the  fiscal  year. 

During  the  year  ending  June  30, 1888,  certain  additional  works  of 
preservation  and  extensions  of  the  old  ones  are  needed,  which  it  is  esti- 
mated will  cost  $90,000,  all  of  which  could  be  advantageously  expended 
during  that  year.  The  most  important  of  these  new  works  are  a  dike 
across  House  Point  Island  flats,  estimated  to  cost  $78,000,  and  tho 
strengthening  of  the  Long  Point  breakwater  at  a  cost  of  $5,600. 

About  seven  thousand  vessels  frequent  this  harbor  annually,  carry- 
ing cargoes  of  an  estimated  value  of  $18,500,000. 

The  special  benefit  to  be  derived  from  the  proposed  expenditure  is 
the  preservation  of  an  important  harbor  of  refuge. 

July  1, 1886,  amount  available $353  85 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 549  31 

July  1, 1886,  amount  available 4.54 

Amount  appropriated  by  act  approved  August  5, 1886 3, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 3,004  54 

Amount  (estimated)  required  for  completion  of  existing  project 90t  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    45, 0U0  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  ami 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Lynn  Harbor,  Massachusetts. — The  entrance  channels  of  this  har- 
bor were  originally  narrow  and  crooked,  with  but  C  feet  depth  at  mean 
low  water,  the  greater  part  of  the  harbor  was  bare  at  low  water. 

5  E 
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The  object  of  the  improvement  is  to  obtain  an  increased  depth  of 
water,  and  a  more  direct  and  wider  channel  of  approach  to  the  city 
wharves. 

The  project  was  adopted  in  1884.  It  proposes  the  excavation  of  a 
lower  channel,  200  feet  wide  and  10  feet  deep  at  mean  low  water, 
from  a  point  near  and  east  of  the  White  Rocks  to  deep  water  opposite 
Little  Nahant,  a  distance  of  3,610  feet :  and  also  an  npper  channel 
6,450  feet  long,  with  the  same  width  ana  depth,  extending  from  deep 
water  opposite  Sand  Point  to  the  Lynn  Harbor  line.  It  is  supposed 
that  the  upper  channel  will  require  occasional  dredging.  To  aid  in 
keeping  the  lower  channel  open  a  training- wall  is  proposed  from  high- 
water  line  at  Little  Nahant,  if  experience  shows  it  to  be  necessary. 

The  cost  of  this  improvement  was  originally  estimated  to  be  $145,000. 
This  estimate  was  revised  in  1885,  and  then  made  $157,000. 

The  mean  rise  or  fall  of  the  tides  is  9.3  feet.  The  amount  expended 
to  June  30, 1885,  was  $50,209.06,  by  which  the  lower  channel  had  been 
dredged  as  proposed,  and  the  upper  channel  had  been  dredged  for  its 
full  length  and  depth,  but  only  100  feet  wide.  No  work  had  been  done 
on  the  training- wall. 

No  operations  were  in  progress  during  the  fiscal  year  ending  June 
30, 1886,  and  the  work  remains  essentially  unaltered ;  some  slight  de- 
crease in  width  of  channel  is  noticed,  owing  to  the  falling  in  of  the  side 
slopes,  or  to  injuries  caused  by  vessels  getting  aground. 

During  the  fiscal  year  ending  June  30, 1888,  $25,000  could  be  ex- 
pended to  advantage  in  repairing  the  upper  channel  and  in  extending 
its  width  to  the  full  proposed  limit. 

About  four  hundred  and  fifty  vessels  annually  frequent  this  port,  and 
the  annual  commerce  amounts  to  about  $775,000.  The  benefit  to  be  ex- 
pected from  the  completion  of  this  improvement  is  a  more  convenient 
and  safe  navigation  of  the  improved  channels. 

Jnly  1, 1886,  amount  available #9,790  94 

Jaly  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 2,755© 

July  1,  1886,  amount  available 7,035  09 

Amount  appropriated  by  aot  approved  August  5, 1886 6,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 13,035  09 

(Amount  (estimated)  required  for  completion  of  existing  project 91, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  25, 000  00 
Submitted  in  compliance  'with  requirements  or  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  7.) 

8.  Maiden  River,  Massachusetts. — Previous  to  improvement  the  chan- 
nel of  this  river  was  narrow  and  crooked,  and  had  barely  7  feet  of-water 
at  mean  high  tide. 

The  object  of  the  improvement  is  to  increase  the  width  and  depth  of 
the  channel  from  its  month  to  the  second  draw-bridge  in  Maiden. 

The  project,  originally  adopted  in  1880,  was  to  dredge  a  channel,  100 
feet  wide  and  12  feet  deep  at  mean  high  water,  up  to  the  second  draw- 
bridge, with  two  cut-offs,  one  near  the  mouth  of  the  river  and  one  half 
a  mile  above  it.  The  cost  of  this  project  was  estimated  to  be  $35,000. 
This  project  was  modified  in  1882,  when  it  was  proposed  to  dredge  the 
natural  channel  of  the  river  100  feet  wide  up  to  the  draw-bridge  in 
Maiden,  and  75  feet  wide  thence  to  the  second  draw-bridge  near  tbe 
rubber  works ;  the  cost  of  the  modified  project  was  originally  estimated 
at  $40,000,  which  sum  was  iucreased  in  1885  to  $47,000. 

The  mean  rise  and  fall  of  the  tides  at  the  mouth  of  the  river  is  9.8  feet 
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The  total  amount  expended  to  Juno  30, 1885,  was  $10,000,  by  which 
1J  miles  of  the  natural  channel  of  the  river,  from  its  mouth  up,  had 
been  improved  so  that  it  had  a  least  width  of  50  feet  (70  feet  at  turns) 
and  a  depth  of  12  feet  at  mean  high  water. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1886. 

Thirty-seven  thousand  dollars  could  be  expended  to  advantage  during 
the  fiscal  year  ending  June  30, 1888,  in  completing  the  amended  project. 

About  one  hundred  vessels  enter  this  river  annually,  and  their  cargoes 
are  valued  at  about  $75,000. 

It  is  expected  that  the  completion  of  the  improvement  will  increase  the 
tonnage  of  the  river,  and  encourage  the  building  of  new  manufactories. 

(Amount  (estimated)  required  for  completion  of  existing  project $37,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  8.) 

0.  Harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Massachusetts. — This 
bay,  at  the  northeastern  extremity  of  Cape  Add,  Massachusetts,  is 
open  to  northerly  and  easterly  winds,  but  is  perfectly  covered  on  the 
west  and  south.  It  is  spacious,  easy  of  access,  very  deep,  and  per- 
fectly free  from  obstructions. 

The  projected  improvement  contemplates  the  construction  of  a  "  na- 
tional harbor  of  refuge,  of  the  first  class." 

No  definite  project  for  this  improvement  has  been  adopted.  Prelim- 
inary estimates  for  it  vary  from  $4,000,000  to  $5,000,000,  and  a  large 
additional  snm  will  be  needed  for  the  lighting,  buoying,  and  defense  of 
the  harbor  when  completed. 

The  rise  or  fall  of  the  tide  is  9  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1885,  was 
$4,340.03,  by  which  surveys,  examinations,  and  preliminary  projects 
were  made. 

During  the  fiscal  year  ending  June  30, 1886,  $37,842.54  were  expended 
in  depositing  49,762  tons  of  rubble-stone  on  the  lino  of  the  proposed 
breakwater,  and  in  preparing  to  mark  the  initial  point  of  the  break- 
water with  a  submerged  pier,  surmounted  by  an  iron  spindle. 

The  rubble-stone  deposited  will  form  a  mound  (the  base  of  theproposed 
breakwater)  40  feet  wide  on  top,  at  a  level  22  feet  below  mean  low  water, 
and  the  funds  available  will  build  about  1,200  feet  of  this  mound. 

The  officer  in  charge  estimates  that  during  the  year  ending  June  30, 
1888,  $500,000  could  be  expended  to  advantage  in  extending  the  sub- 
merged mound  for  the  breakwater  foundation. 

The  special  benefit  to  be  derived  from  the  proposed  improvement  is 
the  creation  of  a  first-class  harbor  of  refuge  on  this  exposed,  much-fre- 
quented coast. 

July  1,1885,  amount  available f  95, 659  97 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1885 $-25,284  80 

Jnly  1, 1886,  outstanding  liabilities 12,557  74 

37, 842  54 

July  1,1886,  amount  available 57,817  43 

Amount  appropriated  by  act  approved  August  5, 1886 100,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 157, 817  43 

SAraoout  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Snliiuitted  iu  compliance  with  requirements  of  section  2  of  river  and 
harbor  acU  of  1866  and  1867. 

(See  Appendix  B  9.) 
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IMPROVEMENT  OP  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  OOAST  OF 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

Officer  in  charge,  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers. 

1.  Harbor  of  refuge  at  Hyannis,  Massachusetts. — This  harbor  lies  on 
the  south  shore  of  Cape  Cod,  about  15  miles  to  the  westward  of  the 
heel  of  the  cape,  and  is  an  important  harbor  of  refuge.    . 

Before  improvement  it  was  an  open  roadstead  exposed  to  southerly 
storms. 

In  the  years  1827->38  a  breakwater  of  riprap  granite,  1,170  feet  long, 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  en- 
trance to  which  has  a  depth  of  about  15£  feet.  It  was  not  as  strongly 
built  as  we  would  build  a  breakwater  in  a  locality  of  like  exposure, 
and  in  the  years  1852-'32  extensive  repairs  were  made  in  increasing  the 
width  of  its  base  and  the  size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  insufficient  for  many  ves- 
sels that  seek  the  harbor  for  refuge,  and  the  river  and  harbor  act  of  July 
5, 1884,  provided  for  a  preliminary  examination  and  survey  of  the  har- 
bor, with  a  view  of  deepening  it.  The  reports  in  the  case,  with  a  plat 
and  an  estimate  of  the  cost  ($45,743.20),  were  printed  in  House  Ex. 
Doc.  No.  96,  Forty-eighth  Congress,  second  session. 

The  commencement  of  this  work  has  been  approved  by  Congress, 
making  an  appropriation  of  $10,000  therefor  in  the  act  of  August  5, 
1886. 

No  work  has  been  in  progress  during  the  last  fiscal  year.  The  amount 
expended  on  this  work  has  been  $123,276.77,  and  the  breakwater  has 
been  completed  according  to  the  original  project  and  the  subsequent 
plans  for  strengthening  it. 

The  execution  of  the  project  before  referred  to,  of  deepening  the  an- 
chorage area  inside  the  breakwater,  will  be  commenced  at  the  eastern 
end  of  the  anchorage,  and  the  full  width  of  the  area  proposed  to  be 
deepened  will  be  carried  to  the  westward  as  far  as  the  appropriation  of 
August  5, 1886,  will  allow. 

July  1, 1885,  amoont  available $105  46 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 24  67 

July  1, 1886,  amount  available 80  81 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 10, 080  81 

{Amount  (estimated)  required  for  completion  of  existing  project  . . .' 35, 662  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  1.) 

2.  Harbor  of  refuge  at  Nantucket.  Massachusetts. — This  harbor  is  the 
only  one  between  the  harbors  of  Martha's  Vineyard  (Vineyard  Haven 
and  Edgartown)  and  Provincetown,  a  distance  of  about  100  miles,  ex- 
cept the  small  harbor  of  Hyannis,  on  the  other  (the  north)  side  of  Nan- 
tucket Sound,  the  navigation  of  which  is  intricate  and  dangerous  by 
reason  of  numerous  shoals.  Nantucket  Harbor  has  deep  water  inside, 
and  the  object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for 
vessels  plying  between  ports  north  and  south  of  Cape  Cod,  estimated 
to  be  fifty  thousand  annually.'  'In  the  memorial  to  Congress  on  which 
the  first  appropriation  for  this  harbor  was  based  it  was  stated  that  more 
than  five  hundred  vessels  bad  been  wrecked  in  the  vicinity  of  the  island. 
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Before  tbe  commencement  of  the  present  works'therc  was  a  shoal 
about  1 J  miles  in  width  outside  the  entrance,  through  which  shoal  the 
channel  or  line  of  best  water  was  only  about  6  feet  deep  and  very  crooked 
and  subject  to  changes  in  location. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone  pro- 
jecting from  either  side  of  the  present  entrance  to  the  harbor  for  the 
purpose  of  concentrating  the  strength  of  the  tidal  currents,  and  exca- 
vating a  channel  of  15  feet  depth  by  scour,  and  at  the  places  where  the 
full  depth  required  will  not  be  reached  by  this  means  to  complete  the 
work  by  dredging. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1885,  including  liabilities  outstanding  at  that  date,  was 
$100,211.25,  and  the  result  was  the  construction  of  the  west  jetty  to  a 
point  3,955  feet  from  the  shore. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  Jane  30, 1886,  was  $5,620.87.  The  east  jetty  was  com- 
menced and  fully  completed  to  a  distance  of  120  feet  from  the  initial 
point  on  the  shore,  and  the  fonndation  was  laid  and  the  jetty  partially 
completed  for  an-  additional  distance  of  100  feet. 

Although  but  little  if  any  effect  had  been  expected  before  the  two 
jetties  should  be  extended  until  they  should  become  parallel  and  con- 
tract the  channel  to  the  width  contemplated,  1,000  feet,  it  was  found  in 
a  recent  survey  that  on  a  line  from  Brant  Point  to  the  present  end  of 
the  west  jetty  the  least  depth  of  water  was  considerably  greater  than  at 
the  time  of  the  previous  survey,  and  vessels  have  less  difficulty  in  en- 
tering and  leaving  the  harbor  than  formerly. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the 
completion  of  the  east  and  west  jetties  and  the  excavation  by  dredging 
of  so  much  of  the  channel  as  will  not  be  excavated  by  tidal  scour. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1, 1886, 
and  the  appropriation  made  by  the  act  of  August  5, 1886,  to  the  exten- 
sion as  far  as  possible  of  the  east  jetty. 

Juljl,  1865,  amount  available $9,788  75 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnjy  1, 1885 $3,048  81 

July  1, 1886,  outstanding  liabilities 2,572  06 

5,620  87 

July  1, 1886,  amount  available 4,167  88 

Amount  appropriated  by  act  approved  August  5, 1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 19, 167  88 

I  Amount  (estimated)  required  for  completion  of  existing  project 250, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  G  2.) 

3.  Wood?*  Soil  Harbor,  Massachusetts. — This  harbor  is  on  the  north 
side  of  Vineyard  Sound,  and  is  divided  into  Great  Harbor  and  Little 
Harbor.  The  name  "  Wood's  Holl "  is  also  applied  to  the  adjoining 
strait  which  connects  Vineyard  Sound  with  Buzzard's  Bay.  The  site 
of  the  works  now  under  contraction  is  Great  Harbor,  Wood's  Holl. 

Before  improvement  the  site  of  the  present  works  was  a  submerged 
point  of  land  extending  from  the  shore  of  the  harbor. 
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The  adopted  project  for  the  improvement  of  Great  Ilarbor,  Wood's 
IIoll,  was  for  the  construction  of  retaining- walls  on  the  shore,  a  hollow 
pier  and  wharves  for  the  use  of  the  United  States  Fish  Commission  ami 
to  serve  also  as  a  coaling  station  for  vessels  of  the  Revenue.  Marine  and 
other  branches  of  the  public  service,  and  as  a  harbor  of  refuge. 

The  amount  expended  on  these  works  to  June  30, 1885,  including 
liabilities  outstanding  at  that  date,  was  $77,842.66.  The  retaining  and 
pier  walls,  and  the  dredging  of  the  interior  of  the  hollow  pier,  and  the 
berths  for  public  vessels,  had  been  completed,  and  the  coal,  the  west, 
and  the  cross  wharves  had  been  essentially  completed* 

For  want  of  funds  no  work  has  been  in  progress  during  the  last  fiscal 
year. 

The  work  required  for  the  completion  of  the  project  for  the  improve- 
ment of  Great  Harbor,  Wood's  Holl,  is  the  construction  of  the  south 
and  east  wharves. 

In  addition  to  the  above  there  is  to  be  removed  a  large  rock  (estimated 
at  22  tons)  from  the  strait  of  Wood's  Holl. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1886, 
and  the  appropriation  made  by  the  act  of  August  5,.  1886,  to  the  con- 
struction of  the  south  and  east  wharves,  and  the  removal  of  the  danger- 
ous rock  in  the  strait  of  Wood's  Holl,  just  referred  to. 

Jnly  1,  1885,  amount  available $54  00 

July  1,1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 17  05 

Julyl,  1886,  amount  available 46  95 

Amount  appropriated  by  act  approved  August  6,  1886 14, 500  00 

.  Amount  available  for  fiscal  year  ending  June  30, 1887 14, 546  95 

(See  Appendix  O  3.) 

4.  Westport  Harbor,  Massachusetts. — This  harbor  is  an  estuary  of  a 
bay  lying  between  Narragansett  Bay,  Rhode  Island,  and  Buzzard's 
Bay,  Massachusetts.  This  is  a  new  work,  and  no  appropriation  had 
been  made  for  it  until,  by  act  approved  August  5, 1886,  Congress  ap- 
propriated $1,000  "  for  sand  fence." 

A  report  of  December  12, 1878,  on  a  survey  made  in  accordance  with 
section  2  of  the  act  of  June  18, 1878,  stated  that  "the  wearing  of  Horse 
Neck  Point ,7  (on  the  north  side  of  the  entrance)  "  could  be  prevented 
by  small  sand-catch  jetties,  and  these  could  be  gradually  prolonged  so 
as  to  narrow  the  space  opposite,  and  increase  the  average  depth "  (of 
the  channel),  and  named  $1,000  as  the  amount  that  could  reasonably 
be  expended  in  this  way.  It  is  supposed  that  the  sum  appropriated 
by  the  act  of  August  5, 1886,  is  intended  for  the  construction  of  the 
sand-catch  jetties  recommended,  and  the  funds  will  be  expended  accord- 
ingly. 

Amount  appropriated  by  act  approved  August  5, 1886 $1, 000  00 

(See  Appendix  C  4. 

5.  Wareham  Harbor ,  Massachusetts. — This  harbor  is  an  estuary  at 
the  head  of  Buzzard's  Bay,  The  object  of  the  improvement  is  to  deepen 
and  widen  the  channel  leading  from  Buzzard's  Bay  to  Wareham,  the 
industries  of  which  and  of  several  towns  in  the  vicinity  with  which  it 
is  connected  by  rail,  are  chiefly  the  manufactures  of  iron,  and  depend 
largely  on  transportation  by  water  of  the  material  used  therein.  The 
commerce  of  Wareham  is  carried  on  in  sailing  vessels,  and  the  channel 
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is  to  be  made  a  beating  chain nel  for  sucb  vessels.  Another  object  of  the 
improvement  is  the  raising  of  Long  Beach,  over  which  the  sands  from 
the  bay  were  washed  into  the  harbor. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long 
Beach,  a  narrow  sand-spit  at  the  mouth  of  the  harbor,  was  washed  and 
abraded  by  the  waves  and  currents  at  high  water,  and  the  material 
was  carried  into  and  shoaled  the  channel  inside. 

The  original  approved  project  of  1871  for  the  improvement,  and  its 
subsequent  modifications,  provides  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet  with  the  same  depth — 10  feet — as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which  a 
large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm 
waves  and  currents  and  to  hold  it  there,  in  order  to  prevent  the  filling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1885,  including  liabilities  outstanding  at 
that  date,  was  $56,467.43,  and  the  result  was  a  channel  through  and 
above  the  upper  bar  to  the  wharves  with  a  width  of  not  less  than  100 
feet  and  a  depth  of  10  feet  at  mean  low  water.  A  large  part  of  the 
work  on  the  lower  reaches  of  the  channel  had  been  done,  and  the  river 
opposite  the  wharves  had  been  deepened  to  9  feet  beloXv  mean  low 
water.  Long  Beach  was  raised  above  high-water  storm  tides,  except  in 
a  few  places,  so  that  the  major  part  of  tbe  wash  of  sand  into  the  im- 
proved channel  inside  the  beach  had  been  stopped. 

The  amount  expended  during  the  last  fiscal  year  was  $8,485.21.  The 
channel  in  the  upper  part  of  the  harbor  in  front  of  the  wharves  was  car- 
ried to  its  fall  width  and  completed,  and  about  one-half  of  the  first  reach 
below  the  wharves  was  excavated  to  its  full  depth  of  10  feet  below  mean 
low  water.  This  reach  includes  the  heaviest  cutting  in  the  entire  im- 
provement. The  ruling  depth  of  the  approaches  to  Wareham  has  now 
been  increased  from  7  to  9  feet,  and  the  channel  has  been  greatly  wid- 
ened in  all  the  reaches,  especially  in  the  main  reach  below  the  wharves. 
Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly, 
and  the  increase  in  width  of  channel  is  already  a  great  help  to  all  ves- 
sels in  beating  in  and  out  of  the  harbor. 

Tbe  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  channel  to  its  full  width  and  depth  from  the  point  to  which  it  was 
carried  by  the  last  contract  down  to  the  deep  water  above  Long  Beach. 
There  will  also  be  required  the  expenditure  of  a  few  hundred  dollars 
more  in  the  farther  building  up  of  Long  Beach. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1, 1886, 
and  the  appropriation  made  by  the  act  of  August  5, 1886,  to  carrying 
on  the  work  according  to  the  approved  project  as  far  as  the  funds  will 
admit. 

July  1,1885,  amount  Available $8,532  67 

Joly  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
ooftstanding  July  1, 1886 8,485  21 

Jolyl,  1886,  amount  available 47  46 

Afflinmt  appropriated  by  act  approved  August  5, 1886 15,000  00 

Aaourt  available  for  fiscal  year  er ding  June  30, 1887 15,047  46 

i     n 
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(Amount  (estimated)  required  for  completion  of  existing  project $4,060  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  jane  30, 1888     4, 050  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  5.) 

6.  Taunton  River,  Massachusetts. — This  river  rises  in  Norfolk  County, 
Massachusetts,  and  empties  into  Mount  Hope  Bay,  a  name  given  to 
that  part  of  Narragansett  Bay  lying  mainly  in  Massachusetts.  It  is 
about  44  miles  in  length,  measured  along  its.  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requires 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy  ar- 
ticles for  its  manufactures,  depending  largely  on  water  transportation, 
so  that  vessels  of  11  feet  draught  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  har- 
den was  qs  large  as  could  go  up  to  Taunton. 

The  approved  project  of  1871,  and  its  subsequent  modification,  pro- 
vides for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  Ship  Yard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
feet  deep  from  the  Ship  Yard  down  to  and  through  the  Needles  and 
Briggs'  Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
and  12  feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton 
the  channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are 
estimated  from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Peter's  Point,  and  the  numerous  bowlders  which  lay  on  the 
bottom  and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be 
removed. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1885,  including  liabilities  outstand- 
ing at  that  date,  was  $134,470.44. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  Ship  Yard,  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hardness 
and  depth  of  the  material  at  the  sides  the  80-foot  channel  was  not  in 
all  cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  major  part  of  the  dredging  below  the  bridge 
had  been  done,  but  this  part  of  the  channel  still  lacked  in  width  at 
some  places.  The  channel  had  been  cleared  of  bowlders  from  Taunton 
down  to  Berkley  Bridge.  The  work  of  uncovering  the  ledge  at  Peter's 
Point  preparatory  to  its  removal  had  been  commenced. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1886,  was  $2,917.95  All  of  the  bowlders  and  gravel 
overlying  the  ledge  at  Peter's  Point  within  the  lines  of  the  proposed 
channel  have  been  removed ;  the  work  of  blasting  the  ledge  has  been 
completed :  the  major  part  of  the  broken  rock  has  been  removed,  and 
the  half-tide  dam  between  Reuben's  Island  and  the  west  shore  of  the 
river,  constructed  with  the  view  of  accelerating  the  current  in  the 
dredged  channel  below,  and  preventing  deposits,  has  been  essentially 
completed.  The  ruling  depth  of  water  in  the  river  has  now  been  in- 
creased from  5  to  11  feet  at  mean  high  water,  and  vessels  of  11  feet 
draught  can  now  reach  Taunton,  at  the  head  of  navigation. 

There  remains  to  be  done  to  complete  the  existing  project  the  com- 
pletion of  the  removal  of  the  led£e  at  Peter's  Point ;  the  completion  of 
the  dredging  of  the  channel  between  Berkley  Bridge  and  Dighton,  and 
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widening  and  deepening  at  a  few  points  above  the  bridge;  all  of  which 
it  is  prQposed  to  finish  in  the  next  fiscal  year  if  the  fnnds  now  available 
be  sufficient,  as  hoped  for. 

July  1, 1@&  amount  available $22,529  56 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  lf  1885  ...% $2,130  46 

July  1,1386,  on tstandiog  liabilities 787  49 

2, 917  95 


July  1, 1886,  amount  available 19,611  61 

(See  Appendix  G  6.) 

7.  Pawtucket  River,  Rhode  Island. — The  navigable  part  of  the  Paw- 
tucket  (or  Seekonk)  River,  an  arm  of  Providence  River,  extends  from 
Providence  to  Pawtucket,  a  city  which  has  a  population  of  about  23,000 
and  extensive  manufactures  depending  largely  on  water  transportation. 
The  object  of  the  improvement  is  to  widen  and  deepen  the  channel  lead- 
ing to  Pawtucket,  so  that  vessels  of  12  feet  draught  can  reach  that  city 
at  mean  low  water. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of 
about  5  feet  at  mean  low  water. 

The  original  project,  as  modified  in  1883,  provides  for  the  excavation 
by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Red  Bridge  to  the  ledge  opposite 
Grant  &  Company's  Wharf  at  Pawtucket;  thence,  the  deepening  by 
blasting  of  the  channel  through  the  ledge  to  Pawtucket  Bridge  to  the 
same  depth  and  40  feet  wide. 

The  amount  expended  to  June  30, 1885,  was  $52,718.44.  The  channel 
had  been  excavated  under  the  original  project  to  a  width  of  75  feet  and 
a  ruling  depth  of  7  feet  at  mean  low  water.  A  contract  had  been  made 
for  deepening  and  widening  this  channel  according  to  the  modified  plan 
of  1883,  but  the  work  had  not  been  commenced. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1886,  was  $49,241.02.  The  new  channel,  12  feet 
deep  and  100  feet  wide,  with  enlargements  at  the  bends,  has  been  carried 
from  its  mouth  at  the  deep  water  just  above  Red  Bridge,  a  distance  of 
about  8,740  feet,  or  to  a  point  about  1,000  feet  above  a  line  drawn  from 
Bncklin  Island  to  Swan  Point  Wharf.  A  ruling  depth  of  about  6  feet 
can  be  carried  from  the  upper  end  of  the  present  work  to  Pawtucket. 

The  work  yet  to  be  done  is  to  excavate,  by  dredging,  the  channel  12 
feet  deep  and  100  feet  wide  from  the  point  to  which  the  last  contract 
carried  it  to  a  point  opposite  Grant  &  Company's  Wharf;  and  from  thence 
to  Pawtucket  Bridge  to  deepen  the  channel  through  the  ledge  to  the 
same  depth  with  a  width  of  40  feet. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1, 1886, 
and  the  appropriation  made  by  the  act  of  August  5, 1886,  to  the  exca- 
vation, by  dredging,  of  the  upper  reaches  of  the  new  channel,  and,  if 
the  funds  will  admit,  to  the  commencement  of  the  work  on  the  ledge 
▼hieh  lies  in  the  channel  off  Pawtucket. 

Jaly  1, 1885,  amount  available $49,287  52 

Jnly  L  1866,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $49,217  27 

JnJj  1, 1886,  outstanding  liabilities 23  75 

49,241  02 

Wy  1,1886,  amount  available 46  50 

Amount  appropriated  by  act  approved  August  5,1886 30,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 30,046  50 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST  OF 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

Officer  in  charge,  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers. 

1.  Ilarbor  of  refuge  at  Hyannis,  Massachusetts. — This  harbor  lies  on 
the  south  shore  of  Cape  Cod,  about  15  miles  to  the  westward  of  the 
heel  of  the  cape,  and  is  an  important  harbor  of  refuge.    . 

Before  improvement  it  was  an  open  roadstead  exposed  to  southerly 
storms. 

In  the  years  1827->38  a  breakwater  of  riprap  granite,  1,170  feet  long, 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  en- 
trance to  which  has  a  depth  of  about  15£  feet.  It  was  not  as  strongly 
built  as  we  would  build  a  breakwater  in  a  locality  of  like  exposure, 
and  in  the  years  1852-'82  extensive  repairs  were  made  in  increasing  the 
width  of  its  base  and  the  size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  insufficient  for  many  ves- 
sels that  seek  the  harbor  for  refuge,  and  the  river  and  harbor  act  of  July 
5, 1884,  provided  for  a  preliminary  examination  and  survey  of  the  har- 
bor, with  a  view  of  deepening  it.  The  reports  in  the  case,  with  a  plat 
and  an  estimate  of  the  cost  ($45,743.20),  were  printed  in  House  Ex. 
Doc.  No.  96,  Forty-eighth  Congress,  second  session. 

The  commencement  of  this  work  has  been  approved  by  Congress, 
making  an  appropriation  of  $10,000  therefor  in  the  act  of  August  5, 
1886. 

No  work  has  been  in  progress  during  the  last  fiscal  year.  The  amount 
expended  on  this  work  has  been  $123,276.77,  and  the  breakwater  has 
been  completed  according  to  the  original  project  and  the  subsequent 
plans  for  strengthening  it. 

The  execution  of  the  project  before  referred  to,  of  deepening  the  an- 
chorage area  inside  the  breakwater,  will  be  commenced  at  the  eastern 
end  of  the  anchorage,  and  the  full  width  of  the  area  proposed  to  be 
deepened  will  be  carried  to  the  westward  as  far  as  the  appropriation  of 
August  5, 1886,  will  allow. 

July  1, 1885,  amount  available $105  48 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1, 1885 24  67 

July  1, 1886,  amount  available SO  81 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  ending  Jane  30,  1887 10, 080  81 

{Amount  (estimated)  required  for  completion  of  existing  project  .......    35, 662  00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  J  une  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  1.) 

2.  Harbor  of  refuge  at  Nantucket.  Massachusetts. — This  harbor  is  the 
only  one  between  the  harbors  of  Martha's  Vineyard  (Vineyard  Haven 
and  Edgartown)  and  Provincetown,  a  distance  of  about  100  miles,  ex- 
cept the  small  harbor  of  Hyannis,  on  the  other  (the  north)  side  of  Nun 
tucket  Sound,  the  navigation  of  which  is  intricate  and  dangerous  by 
reason  of  numerous  shoals.  Nantucket  Harbor  has  deep  water  iuside, 
and  the  object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for 
vessels  plying  between  ports  north  and  south  of  Cape  God,  estimated 
to  be  fifty  thousand  annually.'  'In  the  memorial  to  Congress  ou  which 
the  first  appropriation  for  this  harbor  was  based  it  was  stated  that  more 
than  five  hundred  vessels  had  been  wrecked  in  the  vici  jity  of  the  island. 
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Before  the  commencement  of  the  present  works  there  was  a  shoal 
about  1£  miles  in  width  outside  the  entrance,  through  which  shoal  the 
channel  or  line  of  best  water  was  only  about  6  feet  deep  and  very  crooked 
and  subject  to  changes  in  location. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone  pro- 
jecting from  either  side  of  the  present  entrance  to  the  harbor  for  the 
purpose  of  concentrating  the  strength  of  the  tidal  currents,  and  exca- 
vating a  channel  of  15  feet  depth  by  scour,  and  at  the  places  where  the 
foil  depth  required  will  not  be  reached  by  this  means  to  complete  the 
work  by  dredging. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1885,  including  liabilities  outstanding  at  that  date,  was 
$100,211.25,  and  the  result  was  the  construction  of  the  west  jetty  to  a 
point  3,955  feet  from  the  shore. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1886,  was  $5,620.87.  The  east  jetty  was  com- 
menced and  fully  completed  to  a  distance  of  120  feet  from  the  initial 
point  on  the  shore,  and  the  foundation  was  laid  and  the  jetty  partially 
completed  for  an*  additional  distance  of  100  feet. 

Although  but  little  if  any  effect  had  been  expected  before  the  two 
jetties  should  be  extended  until  they  should  become  parallel  and  con- 
tract the  channel  to  the  width  contemplated,  1,000  feet,  it  was  found  in 
a  recent  survey  that  on  a  line  from  Brant  Point  to  the  present  end  of 
the  west  jetty  the  least  depth  of  water  was  considerably  greater  than  at 
the  time  of  the  previous  survey,  and  vessels  have  less  difficulty  in  en- 
tering and  leaving  the  harbor  than  formerly. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the 
completion  of  the  east  and  west  jetties  and  the  excavation  by  dredging 
of  so  much  of  the  channel  as  will  not  be  excavated  by  tidal  scour. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1, 1886, 
and  the  appropriation  made  by  the  act  of  August  5, 1886,  to  the  exten- 
sion as  far  as  possible  of  the  east  jetty. 

Jnljl,  1885,  amount  available |9,788  75 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  lti85 13,048  81 

July  1, 1886,  outstanding  liabilities 2,572  06 

5,620  87 

July  1, 1886,  amount  available 4,167  & 

Amount  appropriated  by  act  approved  August  5, 1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 19, 167  88 

I  Amount  (estimated)  required  for  completion  of  existing  project 250, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
Submitted  in  compliance  'with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  G  2.) 

3.  Wood?*  Soil  Harbor,  Massachusetts. — This  harbor  is  on  the  north 
tide  of  Vineyard  Sound,  and  is  divided  into  Great  Harbor  and  Little 
Harbor.  The  name  "Wood's  Holl'Ms  also  applied  to  the  adjoining 
strait  which  connects  Vineyard  Sound  with  Buzzard's  Bay,  The  site 
of  the  works  now  under  contruction  is  Great  Harbor,  Wood's  Holl. 

Before  improvement  the  site  of  the  preseut  works  was  a  submerged 
point  of  land  extending  from  the  shore  of  the  harbor. 
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The  adopted  project  for  the  improvement  of  Great  Ilarbor,  Wood's 
Holl,  was  for  the  construction  of  retaining- walls  on  the  shore,  a  hollow 
pier  and  wharves  for  the  use  of  the  United  States  Fish  Commission  and 
to  serve  also  as  a  coaling  station  for  vessels  of  the  Revenue  Marine  and 
other  branches  of  the  public  service,  and  as  a  harbor  of  refuge. 

The  amount  expended  on  these  works  to  June  30, 1885,  including 
liabilities  outstanding  at  that  date,  was  $77,842.66.  The  retaining  and 
pier  walls,  and  the  dredging  of  the  interior  of  the  hollow  pier,  and  the 
berths  for  public  vessels,  had  been  completed,  and  the  coal,  the  west, 
and  the  cross  wharves  had  been  essentially  completed. 

For  want  of  funds  no  work  has  been  in  progress  during  the  last  fiscal 
year. 

The  work  required  for  the  completion  of  the  project  for  the  improve- 
ment of  Great  Harbor,  Wood's  Holl,  is  the  construction  of  the  south 
and  east  wharves. 

In  addition  to  the  above  there  is  to  be  removed  a  large  rock  (estimated 
at  22  tons)  from  the  strait  of  Wood's  Holl. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1, 1886, 
and  the  appropriation  made  by  the  act  of  August  5,. 1886,  to  the  con- 
struction of  the  south  and  east  wharves,  and  the  removal  of  the  danger- 
ous rock  in  the  strait  of  Wood's  Holl,  just  referred  to. 

July  1,  1885,  amount  available $64  00 

July  1,1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 17  05 

Julyl,  1886,  amount  available 46  95 

Amount  appropriated  by  act  approved  August  5,  1886 14, 500  00 

.  Amount  available  for  fiscal  year  ending  June  30, 1887 14, 546  95 

(See  Appendix  O  3.) 

4.  Westport  Harbor,  Massachusetts. — This  harbor  is  an  estuary  of  a 
bay  lying  between  Karragansett  Bay,  Rhode  Island,  and  Buzzard's 
Bay,  Massachusetts.  This  is  a  new  work,  and  no  appropriation  had 
been  made  for  it  until,  by  act  approved  August  5, 1886,  Congress  ap- 
propriated $1,000  "  for  sand  fence." 

A  report  of  December  12, 1878,  on  a  survey  made  in  accordance  with 
section  2  of  the  act  of  June  18, 1878,  stated  that  "the  wearing  of  Horse 
Neck  Point "  (on  the  north  side  of  the  entrance)  "  could  be  prevented 
by  8 mall  sand-catch  jetties,  and  these  could  be  gradually  prolonged  so 
as  to  narrow  the  space  opposite,  and  increase  the  average  depth "  (of 
the  channel),  and  named  $1,000  as  the  amount  that  could  reasonably 
be  expended  in  this  way.  It  is  supposed  that  the  sum  appropriated 
by  the  act  of  August  5, 1886,  is  intended  for  the  construction  of  the 
sand-catch  jetties  recommended,  and  the  funds  will  be  expended  accord- 
ingly. 

Amount  appropriated  by  act  approved  August  5, 1886 $1, 000  00 

(See  Appendix  G  4. 

5.  Wareham  Ilarbor,  Massachusetts. — This  harbor  is  an  estuary  at 
the  head  of  Buzzard's  Bay,  The  object  of  the  improvement  is  to  deepen 
and  widen  the  channel  leading  from  Buzzard's  Bay  to  Wareham,  the 
industries  of  which  and  of  several  towns  in  the  vicinity  with  which  it 
is  connected  by  rail,  are  chiefly  the  manufactures  of  iron,  and  depend 
largely  on  transportation  by  water  of  the  material  used  therein.  The 
commerce  of  Wareham  is  carried  on  in  sailing  vessels,  and  the  channel 
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jg  to  be  made  a  beating  channel  for  such  vessels.  Another  object  of  the 
improvement  is  the  raising  of  Long  Beach,  over  which  the  sands  from 
the  bay  were  washed  into  the  harbor. 

Before  improvement  the  rnling  depth  in  the  harbor  was  abont  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long 
Beach,  a  narrow  sand -spit  at  the  month  of  the  harbor,  was  washed  and 
abraded  by  the  waves  and  currents  at  high  water,  and  the  material 
was  carried  into  and  shoaled  the  channel  inside. 

The  original  approved  project  of  1871  for  the  improvement,  and  its 
subsequent  modifications,  provides  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet  with  the  same  depth — 10  feet — as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which  a 
large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm 
waves  and  currents  and  to  hold  it  there,  in  order  to  prevent  the  filling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1885,  including  liabilities  outstanding  at 
that  date,  was  $56,467.43,  and  the  result  was  a  channel  through  and 
above  the  upper  bar  to  the  wharves  with  a  width  of  not  less  than  100 
feet  and  a  depth  of  10  feet  at  mean  low  water.  A  large  part  of  the 
York  on  the  lower  reaches  of  the  channel  had  been  done,  and  the  river 
opposite  the  wharves  had  been  deepened  to  9  feet  beloXv  mean  low 
water.  Long  Beach  was  raised  above  high-water  storm  tides,  except  in 
a  few  places,  so  that  the  major  part  of  the  wash  of  sand  into  the  im- 
proved channel  inside  the  beach  had  been  stopped. 

The  amount  expended  during  the  last  fiscal  year  was  $8,485.21.  The 
channel  in  the  upper  part  of  the  harbor  in  front  of  the  wharves  was  car- 
ried to  its  full  width  and  completed,  and  about  one-half  of  the  first  reach 
below  the  wharves  was  excavated  to  its  full  depth  of  10  feet  below  mean 
low  water.  This  reach  includes  the  heaviest  cutting  in  the  entire  im- 
provement. The  ruling  depth  of  the  approaches  to  Wareham  has  now 
been  increased  from  7  to  9  feet,  and  the  channel  has  been  greatly  wid- 
ened in  all  the  reaches,  especially  in  the  main  reach  below  the  wharves. 
Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly, 
and  the  increase  in  width  of  channel  is  already  a  great  help  to  all  ves- 
sels in  beating  in  and  out  of  the  harbor. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  channel  to  its  full  width  and  depth  from  the  point  to  which  it  was 
carried  by  the  last  contract  down  to  the  deep  water  above  Long  Beach. 
There  will  also  be  required  the  expenditure  of  a  few  hundred  dollars 
aore  in  the  farther  building  up  of  Long  Beach. 

It  is  proposed  to  devote  the  small  remainder  on  band  July  1, 1886, 
and  the  appropriation  made  by  the  act  of  August  5, 1886,  to  carrying 
oa  the  work  according  to  the  approved  project  as  far  as  the  funds  will 
admit. 

Wy  1,1885,  amount  available |8,532  67 

illy  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 6,485  21 

July  1, 1886,  amount  available 47  46 

Aamuit  appropriated  by  act  approved  August  5, 1886 15,000  00 

ia¥»nt  available  for  fiscal  year  et ding  June  30, 1887 15,047  46 
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!  Amount  (estimated)  requi  red  for  completion  of  existing  project $4, 050  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888      4, 050  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  5.) 

6.  Taunton  River ,  Massachusetts. — This  river  rises  in  Norfolk  County, 
Massachusetts,  and  empties  into  Mount  Hope  Bay,  a  name  given  to 
that  part  of  Narragansett  Bay  lying  mainly  in  Massachusetts.  It  is 
about  44  miles  in  length,  measured  along  its.  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requires 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy  ar- 
ticles for  its  manufactures,  depending  largely  on  water  transportation, 
so  that  vessels  of  11  feet  draught  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bar- 
den  was  *)s  large  as  could  go  up  to  Taunton. 

The  approved  project  of  1871,  and  its  subsequent  modification,  pro- 
vides for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  Ship  Yard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
feet  deep  from  the  Ship  Yard  down  to  and  through  the  Needles  and 
Briggs'  Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
and  12  feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton 
the  channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are 
estimated  from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Peter's  Point,  and  the  numerous  bowlders  which  lay  on  the 
bottom  and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be 
removed. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1885,  including  liabilities  outstand- 
ing at  that  date,  was  $134,470.44. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  Ship  Yard,  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hardness 
and  depth  of  the  material  at  the  sides  the  80-foot  channel  was  not  in 
allcases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  major  part  of  the  dredging  below  the  bridge 
had  been  done,  but  this  part  of  the  channel  still  lacked  in  width  at 
some  places.  The  channel  had  been  cleared  of  bowlders  from  Taunton 
down  to  Berkley  Bridge.  The  work  of  uncovering  the  ledge  at  Peter's 
Point  preparatory  to  its  removal  had  been  commenced. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June30, 1886,  was  $2,917.95  All  of  the  bowlders  and  gravel 
overlying  the  ledge  at  Peter's  Point  within  the  lines  of  the  proposed 
channel  have  been  removed  $  the  work  of  blasting  the  ledge  has  been 
completed :  the  major  part  of  the  broken  rock  has  been  removed,  and 
the  half-tide  dam  between  Beuben's  Island  and  the  west  shore  of  the 
river,  constructed  with  the  view  of  accelerating  the  current  in  the 
dredged  channel  below,  and  preventing  deposits,  has  been  essentially 
completed.  The  ruling  depth  of  water  in  the  river  has  now  been  in- 
creased from  5  to  11  feet  at  mean  high  water,  and  vessels  of  11  feet 
draught  can  now  reach  Taunton,  at  the  head  of  navigation. 

There  remains  to  be  done  to  complete  the  existing  project  the  com- 
pletion of  the  removal  of  the  ledge  at  Peter's  Point ;  the  completion  of 
the  dredging  of  the  channel  between  Berkley  Bridge  and  Dighton,  and 
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widening  and  deepening  at  a  few  points  above  the  bridge;  all  of  which 
it  is  proposed  to  finish  in  the  next  fiscal  year  if  the  funds  now  available 
be  sufficient,  as  hoped  for. 

Joly  1, 1885.  amount  available $22,529  56 

Joly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885  ...% 12,130  46 

Joly  1,1586,  outstanding  liabilities 787  49 

2, 917  95 

July  1, 1886,  amount  available 19,611  61 

(See  Appendix  O  6.) 

7.  PatctucJcet  River,  Rhode  Island. — The  navigable  part  of  the  Paw- 
tucket (or  Seekonk)  Biver,  an  arm  of  Providence  River,  extends  from 
Providence  to  Paw  tucket,  a  city  which  has  a  population  of  about  23,000 
and  extensive  manufactures  depending  largely  on  water  transportation. 
The  object  of  the  improvement  is  to  widen  and  deepen  the  channel  lead- 
ing to  Pawtucket,  so  that  vessels  of  12  feet  draught  can  reach  that  city 
at  mean  low  water. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of 
about  5  feet  at  mean  low  water. 

The  original  project,  as  modified  in  1883,  provides  for  the  excavation 
by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Bed  Bridge  to  the  ledge  opposite 
Grant  &  Company's  Wharf  at  Pawtucket;  thence,  the  deepening  by 
blasting  of  the  channel  through  the  ledge  to  Pawtucket  Bridge  to  the 
same  depth  and  40  feet  wide. 

The  amount  expended  to  June  30, 1885,  was  $52,718.44.  The  channel 
had  been  excavated  under  the  original  project  to  a  width  of  75  feet  and 
a  ruling  depth  of  7  feet  at  mean  low  water.  A  contract  had  been  made 
for  deepening  and  widening  this  channel  according  to  the  modified  plan 
of  1883,  but  the  work  had  not  been  commenced. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1886,  was  $49,241.02.  The  new  channel,  12  feet 
deep  and  100  feet  wide,  with  enlargements  at  the  bends,  has  been  carried 
from  its  mouth  at  the  deep  water  just  above  Bed  Bridge,  a  distance  of 
about  8,740  feet,  or  to  a  point  about  1,000  feet  above  a  line  drawn  from 
Bucklin  Island  to  Swan  Point  Wharf.  A  ruling  depth  of  about  6  feet 
can  be  carried  from  the  upper  end  of  the  present  work  to  Pawtucket. 

The  work  yet  to  be  done  is  to  excavate,  by  dredging,  the  channel  12 
feet  deep  and  100  feet  wide  from  the  point  to  which  the  last  contract 
carried  it  to  a  point  opposite  Grant  &  Company's  Wharf;  and  from  thence 
to  Pawtucket  Bridge  to  deepen  the  channel  through  the  ledge  to  the 
same  depth  with  a  width  of  40  feet. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1, 1886, 
and  the  appropriation  made  by  the  act  of  August  5, 1886,  to  the  exca- 
vation, by  dredging,  of  the  upper  reaches  of  the  new  channel,  and,  if 
the  funds  will  admit,  to  the  commencement  of  the  work  on  the  ledge 
which  lies  in  the  channel  off  Pawtucket. 

My  1, 1885,  amount  available $49,287  52 

July  1, 1886.  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $49,217  27 

My  1, 1886,  outstanding  liabilities 23  75 

49,241  02 

Jily  1,1886,  amount  available 46  50 

Amount  appropriated  by  act  approved  August  5,.  1886 30,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 30,046  50 
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'Amount  (estimated)  required  for  completion  of  existing  project $308,478  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888  50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  7.) 

8.  Providence  River  and  Narragansftt  Bay,  Rhode  Island. — Providence 
River  is  an  estuary  of  Narragansett  Bay.  The  object  of  its  improve- 
ment is  to  furnish  a  wide  and  deep  channel  for  European  and  coastwise 
commerce  from  the  ocean  to  Providence,  a  city  of  about  125,000  inhab- 
itants, largely  engaged  in  manufactures,  and  a  port  of  entry  for  an 
extensive  region  of  country  with  which  it  is  connected  by  railroads. 

Before  the  improvement  of  the  river  was  commenced,  in  J853,  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  u  The  Crook,"  the  available  low- water  depth  was  but  4J  feet. 

There  was  expended  between  1852  and  the  30th  of  June,  1882, 
$290,459.34  in  deepening  the  chaunel,  first  to  9  feet,  then  to  12  feet, 
then  to  14  feet,  and  again  to  23  feet,  as  the  increasing  sizes  of  vessels 
and  the  growing  commerce  of  Providence  demanded.  Bulkhead  Bock 
was  also  removed  during  this  period  to  a  depth  of  20  feet  below  mean 
low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  the  work 
is  now  in  progress,  provides  for  a  channel  25  feet  deep  and  300  feet 
wide,  suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in 
the  city  of  Providence,  to  the  deep  water  pf  Narragansett  Bay,  and  for 
an  anchorage-basin  between  Fox  and  Field's  points  of  the  following 
dimensions  in  cross-section,  viz :  300  feet  wide  at  a  depth  of  25  feet,  600 
feet  wide  at  a  depth  of  20  feet,  725  feet  wide  at  a  depth  of  18  feet,  940 
feet  wide  at  a  depth  of  12  feet,  and  1,060  feet  wide  at  a  depth  of  6  feet. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1885,  including  liabilities  outstanding  at 
that  date,  was  $210,180.96. 

At  that  date  about  one-half  of  the  excavation  required  for  the  an- 
chorage basin  above  Field's  Point  had  been  done.  Bulkhead  Bock  had 
been  removed,  and  the  condition  of  the  six  straight  reaches  into  which 
the  25-foot  channel  300  feet  wide  is  divided,  was  as  follows :  The  Fox 
Point,  the  Sassafras  Point,  the  Field's  Point,  the  Pomham,  and  the 
Pawtuxet  reaches  had  been  completed,  and  the  lowest,  the  Gaspee 
Reach,  had  been  excavated  to  a  width  of  200  feet. 

For  want  of  funds  no  work  has  been  in  progress  during  the  last  fiscal 
year. 

To  complete  the  25-foot  channel  300  feet  wide  to  the  deep  water  of 
Narragansett  Bay  there  remains  the  increasing  to  300  feet  the  200  feet 
of  width  already  excavated  in  the  lowest  (the  Gaspee)  reach.  There 
also  remains  for  the  completion  of  the  existing  project  the  remainder  of 
the  excavation  of  the  anchorage  basin  between  Fox  and  Field's  points. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1, 1886,  and 
the  appropriation  made  by  the  act  of  August  5, 1886,  to  the  completion 
of  the  dredging  required  in  the  Gaspee  reach,  and  to  continuing  the  ex- 
cavation of  the  anchorage  basin  above  Field's  Point. 

July  1,  1885,  amount  available $3,419  67 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 749  93 

July  1,  1886,  amount  available 2,669  74 

Amount  appropriated  by  act  approved  August  5,  1886 .'    30, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 32, 669  74 
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I  Amount  (estimated)  required  for  completion  of  existing  project $205, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1488  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  8.) 

9.  Removal  of  Green  Jacket  Shoal)  Providence  River,  Rhode  Island.. — 
This  shoal  is  in  that  part  of  the  river  which  constitutes  the  harbor  of 
Providence.  It  lies  off  the  wharves  on  the  south  front  of  the  city  and 
occupies  a  part  of  the  harbor  that  is  required  for  anchorage  purposes. 

This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until, 
by  act  of  August  5, 1886,  Congress  authorized  its  commencement  by 
making  an  appropriation  of  $26,250  therefor. 

The  report  of  January  10, 1885,  of  the  survey  of  this  shoal,  with  plat 
and  estimate  of  cost  of  the  work  ($112,346.25)  on  which  the  appro- 
priation was  founded,  were  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  Part  I,  pages  598-602. 

It  is  proposed  with  the  appropriation  of  August  5, 1886,  to  commence 
the  work  by  removing  that  part  of  the  shoal  where  additional  anchorage 
is  most  required. 

Amount  appropriated  hy  act  approved  August  5,  1886 (26, 250  00 

I  A  mount  (estimated)  required  for  completion  of  existing  project 86, 096  00 

Amount  t  hat  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1888  28, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act*  of  1866  and  1867. 

(See  Appendix  O  9.) 

10.  Warren  River \  Rhode  Island, — This  river  is  an  arm  of  Narragan- 
tett  Bay,  north  of  the  harbor  of  Bristol,  and,  being  a  new  work,  no 
fends  had  been  provided  for  it  until,  by  act  approved  August  5, 1SS6, 
Congress  appropriated  $5,000  for  its  improvement. 

The  officer  in  charge,  in  his  report  of  January  12, 1885,  upon  the  survey, 
made  in  accordance  with  the  act  of  July  5. 1884,  stated  that  the  ob- 
structions to  navigation  were  a  rocky  reef  oelow  Little  Island,  and  a 
submerged  bowlder  near  mid-channel  opposite  the  lower  wharf  of  the 
town  of  Warren,  and  recoihmended  that  these  obstructions  be  removed 
as  far  as  could  be  done  with  an  expenditure  of  $5,000  for  both  purposes. 
This  is  doubtless  the  improvement  appropriated  for  by  the  net  of  August 
6, 1886,  and  the  funds  will  be  expended  accordingly. 

Amount  appropriated  by  act  approved  August  5,  1886 $5,000  00 

(See  Appendix  O  10.) 

11.  Newport  Harbor  y  Rhode  Island. — This  harbor  is  at  the  mouth  of 
the  main  entrance  to  Narragansett  Bay.  These  waters  during  summer 
and  winter  constitute  an  important  harbor  of  refuge  for  our  Europeau 
And  coastwise  commerce.  The  objects  of  the  improvement  are  to  widen 
tod  deepen  the  southern  (the  main)  entrance  to  the  harbor,  and  to  en- 
large its  capacity  for  vessels  seeking  refuge  in  storms  by  increasing  the 
area  and  depth  of  the  anchorage  within  it.  Before  improvement  the 
capacity  of  the  inner  harbor  was  limited  by  shoals,  and  it  was  not  ad- 
equate to  the  number  and  size  of  vessels  seeking  it  for  refuge.  The 
mthern  (the  main)  entrance  was  obstructed  by  a  bar  which  stretched 
oat  from  Goat  Island,  and  the  general  business  wharves  of  the  city  could 
tot  be  reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

The  original  project  and  its  modifications,  under  which  work  is  now 
carried  on,  are  substantially  as  follows :  Widening  and  deepening  to  15 
fat  below  mean  low  water  the  southern  (the  main)  entrance  to  the 
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Below  Hartford. — Between  Hartford  and  Long  Island  Sound,  a  dis- 
tance of  50  miles  by  coarse  of  channel,  the  depth  on  the  bars  was  formerly 
5  feet,  the  worst  place  being  between  Hartford  and  Middletown,  a  dis- 
tance of  19  miles,  and  at  Saybrook  Bar,  at  the  mouth  of  the  river. 
Dredging  was  carried  on  and  small  wing-dams  constructed  by  private 
parties  up  to  1870,  with  no  permanent  benefit.  From  1870  to  1880  tem- 
]>orary  dredging  was  done  annually  by  the  Government,  and  jetties  on 
the  Saybrook  Bar  were  begun. 

In  1880  a  project  for  permanent  improvement  was  adopted,  providing 
for  a  channel  200  feet  wide  and  9  feet  deep  from  Hartford,  to  Long 
Island  Sound,  to  be  obtained  by  rectification  and  protection  of  the  banks 
between  Hartford  and  Middletown,  by  construction  of  permanent  works 
to  confine  the  current,  and  by  such  additions  to  the  Saybrook  jetties  and 
such  annual  dredging  as  might  become  necessary,  the  cost  of  which 
could  not  then  be  determined;  the  estimated  cost  of  all  but  the  last  two 
items  was  $330,000. 

The  total  amount  appropriated  and  expended  since  the  adoption  of 
this  project  is  $135,000. 

Two  of  the  permanent  works  have  been  built,  a  training- wall  at  Hart- 
ford Bar  and  another  at  Glastonbury  Bar,  the  cost  being  $37,500 ;  the 
east  and  west  jetties  at  Saybrook  have  been  completed,  and  a  channel 
120  feet  wide  and  12  feet  deep  has  been  dredged  between  them;  from 
$5,000  to  $10,000  have  been  annually  expended  in  dredging  to  main- 
tain 9  feet  depth  on  the  bars  between  Hartford  and  Middletown. 

During  the  past  fiscal  year  $5,813.51  have  been  expended  in  complet- 
ing the  Saybrook  jetties  and  in  the  necessary  annual  dredging. 

The  most  important  part  of  the  improvement  of  this  river  is  the  dredg- 
ing of  channels  through  the  bars  immediately  after  the  spring  freshets. 
For  this  purpose  $13,000  could  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1888,  and  for  repair  of  the  exis  ting  wing- walls  and 
of  the  east  jetty  at  Saybrook,  $12,000. 

July  1, 1885,  amount  available $5,813  M 

July  1, 1886*  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 5,813  51 

Amount  appropriated  by  act  approved  August  5, 1886 26,250  00 


Amount  (estimated)  required  for  completion  of  existing  project 169,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  1.) 

2.  Thames  River,  Connecticut. — This  river  is  a  tidal  stream  extending 
from  the  city  of  Norwich  15  miles  south  to  Long  Island  Sound.  For  11 
miles  above  its  month  the  depth  varies  from  16  to  80  feet ;  improvements 
have  been  virtually  confined  to  a  stretch  of  3£  miles  below  Norwich,  in 
which  the  m<^troublesome  bars  lie.  In  1829  the  channel  depth  over 
these  bars  was  5  feet  at  mean  low  water. 

In  1836  a  project  was  approved  for  making  the  channel  100  feet  wide 
and  14  feet  deep  at  high  water  (11  feet  at  low  water)  by  dredging  and  by 
building  piers.  In  1878  a  channel  14  feet  deep  at  low  water  was  pro- 
jected,  and  in  1882  a  modification  was  adopted,  providing  for  a  channel 
200  feet  wide  and  14  feet  deep,  to  be  obtained  by  dredging  and  by  build- 
ing 5  dikes  or  training-walls  along  the  outer  curves  of  the  river.  The 
estimated  cost  was  $208,080. 

The  total  amount  appropriated  for  this  river  is  $281,800,  of  which 
$75,247.65  have  been  expended  since  the  adoption  of  the  present  pro- 
ject. 
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Three  of  the  proposed  dikes  have  been  completed,  aud  1,026  linear 
feet  of  the  fourth  one  have  been  built,  being  about  one-quarter  of  its 
total  length.  Dredging  was  done  between  the  dikes  in  1882, 1883,  and 
1884,  Two  of  the  dikes  need  slight  repairs ;  the  channel  has  about  10 
feet  available  depth. 

During  the  past  fiscal  year  $12,499.95  have  been  expended  in  com- 
pleting the  third  dike  and  in  building  1,026  linear  feet  of  the  fourth. 

One  hundred  thousand  dollars  could  be  advantageously  expended  dur- 
ing a  single  year  in  completing  the  remaining  dikes  and  in  dredging. 

July  1, 1885,  amount  available $17,252  30 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jaly  1, 1885. $12,499  95 

Joly  1,  1886,  outstanding  liabilities 64  04 

—    12,563  99 

Julyl,  1886,  amount  available.. 4,688  31 

Amount  appropriated  by  act  approved  August  5, 1886 22,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 27, 188  31 


Amount  (estimated)  required  for  completion  of  existing  project 105, 580  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1888    35,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  2.) 

3.  New  London  Harbor,  Connecticut. — This  harbor  includes  the  lower 
three  miles  of  Thames  Biver,  from  the  New  London  wharves  to  Long 
Island  Sound. 

The  project  for  its  improvement,  adopted  in  1880,  and  slightly  modi- 
fied in  1882,  provides  for  removing  to  a  depth  of  16  feet,  at  mean  low 
water,  the  southerly  part  of  a  shoal  of  sand  and  bowlders  lying  east  of 
the  New  London  Northern  Railroad  Wharf.  The  original  depth  on  this 
shoal  was  from  6  to  15  feet. 

Seventeen  thousand  eight  hundred  dollars  have  been  appropriated 
for  and  expended  on  this  work. 

The  project  is  about  seven-eighths  completed,  the  required  depth 
having  been  made  over  nearly  the  whole  area  contemplated  in  the 
plans. 

July  1. 1885,  amount  available $160  64 

July  1, 1836,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 160  64 

Amount  appropriated  by  act  approved  August  5, 1886 2,000  00 

I  Amount  (estimated)  required  for  completion  of  existing  project 4, 200  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      4, 200  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(36  and  1867. 

(See  Appendix  D  3.) 

4.  Clinton  Harbor,  Connecticut—  This  harbor  lies  10  miles  west  of  the 
month  of  the  Connecticut  River.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beach  through  which  a  breach  was  made  about  45  years  ago, 
after  which  the  channel  shoaled  in  two  places  from  8  to  4  feet. 

The  project  for  improvement,  adopted  in  1882,  provided  for  closing 
the  breach,  and  if  that  did  not  restore  the  channel,  for  dredging  100  feet 
wide,  and  6  feet  deep,  at  low  water,  through  the  shoals ;  the  entire  cost 
was  estimated  at  $10,000. 

Three  thousand  dollars  have  been  appropriated  for  this  harbor,  and 
♦2,747.37  have  been  expended. 
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A  riprap  dike  was  built  across  the  breach  in  1883 ;  it  requires  some 
repairs.  .  The  channel  depth  has  not  changed  since  1882. 

July  1,  1885,  amount  available $306  73 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 54  00 

July  1, 1886)  amount  available.. , 252  73 

i  Amount  (estimated)  required  for  completion  of  existing  project 7, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  ltt>7. 

(See  Appendix  D  4.) 

5.  New  Haven  Harbor,  Connecticut — The  original  available  low-water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it  13 
feet  deep,  which  was  done  in  1871 ;  it  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  16  feet 
deep  and  not  less  than  400  feet  wide.  The  required  depth  over  the 
Fort  Hale  Bar  is  to  be  rendered  permanent  by  means  of  a  dike  running 
out  from  Sandy  Point,  on  the  west  shore  of  the  harbor,  with  an  arm 
parallel  to  the  channel ;  its  cost  was  estimated  at  $100,000. 

Up  to  the  close  of  the  fiscal  year  $241,000  had  been  appropriated  for 
this  harbor,  and  nearly  all  expended. 

A  16-foot  channel  has  been  obtained  from  400  to  600  feet  wide,  ex- 
cept over  the  Fort  Hale  Bar.  The  shore  arm  and  254  feet  of  the  chan- 
nel-arm of  the  Sandy  Point  Dike  have  been  built. 

During  the  past  fiscal  year  $9,850.58  have  been  expended  in  dredging 
in  the  upper  part  of  the  harbor  to  enlarge  the  water-way  under  Tom- 
linson's  Bridge,  and  to  widen  the  channel ;  the  increased  width  was 
from  40  to  120  feet,  the  depth  made  being  12  feet;  its  object  was  to 
provide  a  place  for  vessels  waiting  to  discharge,  without  obstructing 
passage  through  the  channel. 

The  sum  of  $80,000  is  estimated  as  required  to  complete  the  project. 
This  sum  could  be  profitably  expended  during  a  single  year  in  com- 
pleting the  Sandy  Point  Dike,  and  in  dredging. 

July  1,1885,  amount  available $10,276  82 

July  1. 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $9,850  58 

July  1,  1886,  outstanding  liabilities 290  00 

10, 140  58 

July  1, 1886,  amount  available 196  24 

Amount  appropriated  by  act  approved  August  5,  1886 20,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 20, 136  24 

{Amount  (estimated)  required  for  completion  of  existing  project 80, 000  00 
Amount  tnat  can  be  profitablyexpended  in  fiscal  year  ending  June  30, 1888    40,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  5.) 

6.  Breakwater  at  New  Haven,  Connecticut — In  1880  a  project  was 
adopted  for  making  a  large  and  convenient  harbor  of  refuge  at  the 
entrance  of  New  Haven  Harbor  by  the  construction  of  two  riprap 
breakwaters,  at  an  estimated  cost  of  $1,311,134.  No  modification  of 
this  project  has  been  made,  except  slight  changes  of  cross-section  in 
1880. 

The  total  amount  appropriated  for  this  breakwater  is  $220,000,  of 
which  $218,444.14  have  been  expended. 
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The  east  breakwater  has  been  built  2,147  linear  feet,  being  nearly 
two-thirds  its  contemplated  length.    The  west  breakwater  is  not  begun. 

No  work  was  done  on  the  breakwater  during  the  past  fiscal  year. 
Expenditures  were  made  ibr  current  office  expenses,  and  for  an  exam- 
ination into  the  condition  of  the  work. 

The  east  breakwater  is  now  far  enough  advanced  to  warrant  begin- 
ning the  westerly  one,  and  carrying  on  both  at  the  same  time;  $500,000 
could  be  profitably  expended  on  the  two  breakwaters  during  the  ensu- 
ing year. 

Jaly  1, 1885,  amount  available $3,032  49 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $1,476  63 

July  1, 1886,  outstanding  Habilities 140  00 

1,616  63 

Jnly  1, 1886,  amount  available 1,415  86 

Amount  appropriated  by  act  approved  August  5, 1886 75, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 76, 416  86 

Amount  (estimated)  required  for  completion  of  existing  project 1,016,134  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888.  100,000  00 
Submitted  in  compliance  with  requirements  of  section  5  of  river. and 
,    harbor  acta  of  1866  and  1867. 

(See  Appendix  D  6.) 

7.  Milford  Harbor,  Connecticut — This  harbor  consists  of  a  broad, 
open  bay,  from  the  head  of  which  a  small  tidal  stream  extends  three- 
quarters  of  a  mile  to  the  village  wharves.  Originally  the  depth  on  the 
bar  at  the  mouth  of  the  river  was  2  feet  at  mean  low  water.  Above 
that  the  channel  was  nearly  bare  in  places. 

Under  the  first  project  of  improvement,  adopted  in  1872,  a  channel 
4  feet  deep  and  100  feet  wide  was  excavated  through  the  bar,  and 
tbence  60  feet  wide  to  the  village  wharves;  small  jetties  were  built  to 
protect  the  east  bank  from  erosion,  and  two  jetties  were  built  to  pre- 
serve the  channel  ou  the  bar,  at  a  total  cost  of  $34,600.  In  1881  a 
project  was  adopted  for  making  a  chanticl  over  the  bar  8  feet  deep  and 
100  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  total  som  appropriated  for  this  harbor  is  $30,600.  Of  this 
$4,758.98  have  been  expended  on  the  last  project,  and  the  channel  of 
8  feet  depth  has  been  made  65  feet  wide. 

Ko  work  was  done  daring  the  past  fiscal  year. 

The  officer  in  charge  reports  that  the  project  could  be  satisfactorily 
completed  in  one  year,  at  the  estimated  cost  of  $6,000. 

July  1,1885,  amount  available $269  29 

July  1, 1«86,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jaly  1,  1885 28  27 

July  1,1886,  amount  available 241  02 

S  Amount  (estimated)  required  for  completion  of  existing  project G,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  le66  and  1867. 

(See  Appendix  D  7.) 

8.  Housatonic  River,  Connecticut. — The  navigable  part  of  this  river 
extends  from  Derby,  Conn.,  to  Long  Island  Sound,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  upon  which  the 
low-water  depth  was  from  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  chan- 
nel 100  feet  wide  and  7  feet  deep  at  mean  low  water  throughout  this 
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distance;  besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouth. 

The  amount  appropriated  for  this  river  is  $71,200,  of  which  $67,859.18 
have  been  expended. 

A  channel  of  the  required  depth  has  been  dredged  several  times 
through  the  worst  bars;  the  present  available  depth  over  them  is  about 
5  feet. 

During  the  past  fiscal  year  a  channel  35  feet  wide  and  7  feet  deep  was 
excavated  over  the  bar  at  the  mouth  under  contract  with  oyster  plant- 
ers, who  wished  to  use  the  material,  and  did  the  work  free  of  cost  to 
the  Government.  A  similar  contract  is  now  in  progress  for  making  % 
channel  9  feet  deep  and  70  feet  wide  through  the  bar.  The  permanency 
of  this  channel,  without  protection  from  a  jetty,  is  by  no  means  assured . 

During  the  ensuing  year  $10,000  could  be  expended  advantageously 
in  building  a  jetty  at  the  mouth  of  the  river,  in  removing  Drew's  Rock, 
aud  in  maintaining  a  navigable  channel  7  feet  deep. 

July  1, 1885,  amount  available ►. $4,495  85 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 1  155  03 

July  1,  1886,  amount  available 3,340  82 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 8, 340  82 

i*  Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  8.) 

9.  Bridgeport  Harbor,  Connecticut — The  available  depth  in  this  har- 
bor was  originally  5  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  a  jetty  on  the  east 
shore  to  check  the  influx  of  sand,  and  for  dredging  to  make  a  channel 
200  feet  wide  and  12  feet  deep  at  mean  low  water.  In  1882,  after  the 
jetty  had  been  built  and  the  desired  chaunel  secured,  a  project  was 
adopted  for  widening  to  600  feet  the  channel  from  the  inner  beacon  to 
the  Naugatuck  Bailroad  Wharf,  to  provide  room  for  vessels  driven  in  by 
bad  weather  without  blocking  the  main  channel.  The  estimated  cost  of 
the  latter  project  was  $60,000. 

Two  hundred  and  ten  thousand  dollars  have  been  appropriated  for 
this  harbor,  of  which  $15,000  have  been  appropriated  for,  and  nearly 
all  expended  on,  the  present  project. 

The  channel  has  been  made  440  feet  wide  and  12  feet  deep  between 
the  inner  beacon  and  the  railroad  wharf.  Shoals  have  been  formed  in 
parts  of  the  channel  which  will  require  excavating. 

Fo  work  was  done  during  the  past  fiscal  year. 

July  1, 1885,  amount  available $792  78 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 619  30 

July  1, 1886,  amount  available 173  48 

Amount  appropriated  by  act  approved  August  5, 1886 20,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 20,173  48 

{Amoun  t  (estimated)  required  for  completion  of  existing  project 25t  000  00 
Amount  that  can  be  profitably  expended  in  fisoal  year  ending  June  30, 1888    25, 000  00 
Submitted  in  compliance  with  requirements  of  sec'jion  2  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  0.) 
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10.  Black  Rock  Harbor,  Connecticut — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweather  Island,  and  of  two  small  tidal  streams 
extending  inland  from  the  head  of  the  bay. 

The  depth  in  Cedar  Creek,  the  most  important  of  these  streams,  was 
from  2  to  4  feet  at  low  water,  and  the  channel  was  narrow  and  very 
crooked. 

The  project  for  improvement,  submitted  in  1883,  includes  dredging  a 
channel,  3,300  feet  long,  80  feet  wide,  and  6  feet  deep  to  extend  up  Cedar 
Creek,  and  a  breakwater  2,700  feet  long  from  Fairweather  Island  to  the 
mainland ;  the  estimated  cost  was  $80,000. 

Twenty  thousand  dollars  have  been  appropriated  and  nearly  all  ex- 
pended upon  this  project. 

The  breakwater  has  been  built  the  full  length,  though  not  to  the  width 
and  height  projected,  and  the  channel  has  been  dredged  35  feet  wide, 
6  feet  deep,  and  2,700  feet  long. 

During  the  past  fiscal  ye&r  5,540  tons  of  stone  were  delivered  in  the 
breakwater,  giving  it  the  full  length  required. 

Under  the  next  appropriation  dredging  will  be  done  as  provided  by  the 
project;  $20,000  could  be  profitably  expended  for  this  work  during  the 
next  fiscal  year. 

July  1, 1885.  amount  available $9,972  76 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 9,168  56 

July  1, 1886,  amount  available ! 1 804  20 

Amount  appropriated  by  act  approved  August  5, 1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 ..- 5,8(4  20 

{Amount  (estimated)  required  for  completion  of  existing  project 55, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  seotion  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  10.) 

11.  Southport  Harbor ,  Connecticut — The  original  depth  in  this  harbor 
from  Long  Island  Sound  to  the  village  wharves  was  but  2  feet  at  low 
water.  Between  1829  and  1838  a  breakwater  and  dike  were  built  east 
of  the  channel  to  protect  it  from  drifting  sand. 

The  project  lor  improvement,  adopted  in  1876  and  modified  in  1880. 
included  repairing  the  breakwater  and  dikes,  and  dredging  a  channel 
100  feet  wide  and  4  feet  deep  to  the  village  wharves. 

Thirty-one  thousand  eighty-seven  dollars  and  twenty-three  cents 
have  been  appropriated  for  this  harbor,  of  which  $18,000  have  been  ap- 
plied to  the  last  project. 

The  breakwater  and  dike  have  been  repaired  and  the  channel  has 
been  made  4  feet  deep  with  a  width  of  95  feet  outside  the  end  of  the 
breakwater,  and  50  to  80  feet  wide  above  that  point. 

Nothing  was  done  during  the  past  fiscal  year. 

Although  the  proposed  width  of  channel  has  not  been  fully  secured, 
this  improvement  may  be  considered  completed  as  far  as  is  now  needed. 

No  appropriation  is  required  for  the  ensuing  fiscal  year. 

July  1, 1885,  amount  available $159  07 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 79  47 

July  1,  1866,  amount  available 79  60 

(See  Appendix  D  11.) 
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distance;  besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mputh. 

The  amount  appropriated  for  this  river  is  $71,200,  of  which  $67,859.18 
have  been  expended. 

A  channel  of  the  required  depth  has  been  dredged  several  times 
through  the  worst  bars;  the  present  available  depth  over  them  is  about 
5  feet. 

During  the  past  fiscal  year  a  channel  35  feet  wide  and  7  feet  deep  was 
excavated  over  the  bar  at  the  mouth  under  contract  with  oyster  plant- 
ers, who  wished  to  nse  the  material,  and  did  the  work  free  of  cost  to 
the  Government.  A  similar  contract  is  now  in  progress  for  making  % 
channel  9  feet  deep  and  70  feet  wide  through  the  bar.  The  permanency 
of  this  channel,  without  protection  from  a  jetty,  is  by  no  means  assured. 

During  the  ensuing  year  $10,000  could  be  expended  advantageously 
in  building  a  jetty  at  the  mouth  of  the  river,  in  removing  Drew's  Bock, 
and  in  maintaining  a  navigable  channel  7  feet  deep. 

July  1, 1885,  amount  available ~ $4,495  85 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 1  155  83 

July  1,  1886,  amount  available 3,340® 

Amount  appropriated  by  act  approved  August  5, 1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 8, 340  82 

i"  Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  D  8.) 

9.  Bridgeport  Harbor,  Connecticut — The  available  depth  in  this  har- 
bor was  originally  5  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  a  jetty  on  the  east 
shore  to  check  the  influx  of  sand,  and  for  dredging  to  make  a  channel 
200  feet  wide  and  12  feet  deep  at  mean  low  water.  In  1882,  after  the 
jetty  had  been  built  and  the  desired  channel  secured,  a  project  was 
adopted  for  widening  to  600  feet  the  channel  from  the  inner  beacon  to 
the  Kaugatuck  Eailroad  Wharf,  to  provide  room  for  vessels  driven  in  by 
bad  weather  without  blocking  the  main  channel.  The  estimated  cost  of 
the  latter  project  was  $60,000. 

Two  hundred  and  ten  thousand  dollars  have  been  appropriated  for 
this  harbor,  of  which  $15,000  have  been  appropriated  for,  and  nearly 
all  expended  on,  the  present  project. 

The  channel  has  been  made  440  feet  wide  and  12  feet  deep  between 
the  inner  beacon  and  the  railroad  wharf.  Shoals  have  been  formed  in 
parts  of  the  channel  which  will  require  excavating. 

No  work  was  done  during  the  past  fiscal  year. 

July  1,1885,  amount  available $792  78 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 619  30 

July  1, 1886,  amount  available 173  48 

Amount  appropriated  by  act  approved  August  5, 1886 20,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 20, 173  48 

{Amoun  t  (estimated)  required  for  completion  of  existing  project 25, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  00 
Submit/red  in  compliance  with  requirements  of  section  2  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  0.) 
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10.  Black  Bock  Harbor,  Connecticut — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweather  Island,  and  of  two  small  tidal  streams 
extending  inland  from  the  head  of  the  bay. 

The  depth  in  Cedar  Creek,  the  most  important  of  these  streams,  was 
from  2  to  4  feet  at  low  water,  and  the  channel  was  narrow  and  very 
crooked. 

The  project  for  improvement,  submitted  in  1883,  includes  dredging  a 
channel,  3,300  feet  long,  80  feet  wide,  and  6  feet  deep  to  extend  up  Cedar 
Creek,  and  a  breakwater  2,700  feet  long  from  Fairweather  Island  to  the 
mainland ;  the  estimated  cost  was  $80,000. 

Twenty  thousand  dollars  have  been  appropriated  and  nearly  all  ex- 
pended upon  this  project. 

The  breakwater  has  been  built  the  full  length,  though  not  to  the  width 
and  height  projected,  and  the  channel  has  been  dredged  35  feet  wide, 
6  feet  deep,  and  2,700  feet  long. 

Daring  the  past  fiscal  ye&r  5,540  tons  of  stone  were  delivered  in  the 
breakwater,  giving  it  the  full  length  required. 

Under  the  next  appropriation  dredging  will  be  done  as  provided  by  the 
project;  $20,000  could  be  profitably  expended  for  this  work  during  the 
next  fiscal  year. 

July  1, 1885.  amount  available $9,972  76 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 , 9,168  56 

July  1, 1886,  amount  available ' 1 804  20 

Amount  appropriated  by  act  approved  August  5,  1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 - 5,8(4  20 

(Amount  (estimated)  required  for  completion  of  existing  project 55, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  seotion  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  10.) 

1L  Southport  Harbor,  Connecticut — The  original  depth  in  this  harbor 
from  Long  Island  Sound  to  the  village  wharves  was  but  2  feet  at  low 
water.  Between  1829  and  1838  a  breakwater  and  dike  were  built  east 
of  the  channel  to  protect  it  from  drifting  sand. 

The  project  for  improvement,  adopted  in  1876  and  modified  in  1880. 
included  repairing  the  breakwater  and  dikes,  and  dredging  a  channel 
100  feet  wide  and  4  feet  deep  to  the  village  wharves. 

Thirty-one  thousand  eighty-seven  dollars  and  twenty-three  cents 
have  been  appropriated  for  this  harbor,  of  which  $18,000  have  been  ap- 
plied to  the  last  project. 

The  breakwater  and  dike  have  been  repaired  and  the  channel  has 
been  made  4  feet  deep  with  a  width  of  95  feet  outside  the  end  of  the 
breakwater,  and  50  to  80  feet  wide  above  that  point. 

Nothing  was  done  during  the  past  fiscal  year. 

Although  the  proposed  width  of  channel  has  not  been  fully  secured, 
tins  improvement  may  be  considered  completed  as  far  as  is  now  needed. 

No  appropriation  is  required  for  the  ensuing  fiscal  year. 

July  1, 1885,  amount  available $159  07 

Jaly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 79  47 

inly  1, 1S86,  amount  availsible 79  60 

(See  Appendix  D  11.) 
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The  project  for  improvement,  adopted  in  1872  and  modified  in  1873, 
provided  for  a  channel  9  feet  deep  at  high  water,  extending  to  a  point 
3,000  feet  above  Lockwood's,  and  for  5,800  feet  of  diking  to  maintain 
the  channel.    The  estimated  cost  was  $136,500. 

Of  this  sum  $54,000  have  been  appropriated  and  nearly  all  expended 

The  channel  has  been  made  9  feet  deep  and  125  feet  wide  to  the  head 
of  Goose  Island,  one-half  mile  from  the  mouth  of  the  creek  ;  thence  to 
Town  Dock  from  40  to  90  feet  wide,  an£  from  Town  Dock  to  Lockwood's 
100  feet  wide,  and  1,235  linear  feet  of  diking  have  been  built 

No  work  was  done  during  the  past  fiscal  year. 

July  1, 1835,  amount  available $81  50 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 32  60 

July  1,  1886,  amount  available 48  90 

Amount  appropriated  by  act  approved  August  5, 1886 «.     10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10, 048  90 

{Amount  (estimated)  required  for  completion  of  existing  project 72, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1857. 

(See  Appendix  D  20.) 

IMPROVEMENT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDOUT  AND 
SAUGERTIES,  NEW  YORK— REMOVING  OBSTRUCTIONS  IN  EAST  RIYEB 
AND  HELL  GATE — IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE 
VICINITY  OF  NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY — IMPROVE- 
MENT OF  ENTRANCE    TO  NEW  YORK  HARBOR. 

m 

Officer  in  charge,  Lieut.  Col.  Walter  McFarland,  Corps  Of  Engineers, 
with  Lieut.  George  McO.  Derby,  Corps  of  Engineers,  under  his  im- 
mediate orders. 

1.  Hudson  River,  New  York. — The  improvement  of  the  channel  of  this 
river  has  been  chiefly  confined  to  a  stretch  of  about  21  miles,  extending 
from  Troy,  at  the  head  of  navigation  6  miles  above  Albany,  down  to  New 
Baltimore,  about  14  miles  below  Albany. 

Before  the  present  scheme  of  improvement  was  adopted  in  1867,  a 
depth  of  7.5  feet  could  be  carried  at  low  water  from  New  Baltimore  to 
Albary,  and  7.2  feet  from  Albany  to  Troy.  According  to  the  survey 
made  in  September,  October,  and  November,  1884, 10  feet  could  then  be 
carried  from  New  Baltimore  to  Albany,  except  at  one  point,  Beacon 
Island,  where  there  was  a  depth  of  but  8.8  feet  at  mean  low  water,  and 
8  feet  could  be  carried  from  Albany  to  Troy,  except  at  CovilPs  Polly  and 
Patroon's  Island,  where  the  depths  were  7.8  and  7.5  feet,  respectively,  at 
low  water. 

The  channels  over  several  of  these  shoals  have  since  been  deepened 
by  the  dredges  employed  by  the  State. 

The  project  for  the  improvement  of  the  river  adopted  in  1867,  pro- 
vided for  securing,  by  means  of  longitudinal  dikes  and  by  dredging, 
channels  of  11  feet  deep  at  mean  low  water,  between  New  Baltimore  and 
Albany,  and  9  feet  deep  between  Albany  and  Troy. 

The  original  estimate  of  cost  was  increased  by  the  addition  of  new 
work  in  1868,  and  again  in  1882,  when  the  total  cost  of  executing  the 
project  was  estimated  at  $1,062,304;  of  this  amount  the  sum  of  $1,053,538, 
has  been  appropriated,  including  $26,250  appropriated  by  the  act  of 
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The  project  for  improvement,  adopted  in  1871  and  modified  in  1875 
and  1877,  provided  for  making  an  entrance  channel  100  feet  wide  and 
8  feet  deep  at  mean  low  water,  by  dredging  through  the  bar  and  pro- 
tecting the  cut  by  two  jetties.  The  estimated  cost  of  this  work  was 
$79,000,  which  has  all  been  appropriated. 

The  channel  has  been  dredged  to  the  width  and  depth  provided ;  the 
east  jetty  has  been  made  1,390  feet  long,  and  the  west  jetty  940  feet; 
at  the  time  of  completion  they  extended,  respectively,  to  10  and  6£ 
feet  depth. 

No  operations  were  carried  on  daring  the  past  fiscal  year. 

This  improvement  is  completed  for  the  present;  it  may  become  neces- 
sary to  extend  the  project  in  order  to  maintain  the  channel  perma- 
nently. 

Ho  appropriation  is  needed  for  the  ensuing  year. 

July  1, 1885,  amount  available $475  06 

July  1,1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 90  70 

July  1, 1886,  amount  available 384  36 

(See  Appendix  D  18.) 

19.  Flushing  Bay,  New  York. — Before  improvement  the  available 
depth  in  this  Droad  shallow  bay  and  in  the  channel  leading  to  Flush- 
ing was  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
16,700  feet  of  diking,  to  form  a  tidal  basin,  which,  by  filling  and  dis- 
charging through  the  main  channel,  would  maintain  a  channel  depth  of 
6 feet  or  more  at  mean  low  water,  after  once  dredging;  the  material  of 
the  bottom  is  soft  mud.    The  estimated  cost  of  this  work  was  $173,500. 

Nearly  all  of  the  appropriations  for  this  harbor,  amounting  to 
$60,000,  have  been  expended. 

The  dike  on  the  west  side  of  the  channel  has  been  built  3,057  feet 
long,  and  the  channels  through  the  bay  and  up  the  east  and  west 
branches  of  Flashing  Creek  have  been  dredged  6  feet  deep;  the  former 
twice. 

Ho  operations  were  carried  on  during  the  past  fiscal  year,  except 
placing  beacons  to  mark  the  dike  at  high  tide. 

Thirty-five  thousand  dollars  could  be  profitably  expended  during  the 
owning  fiscal  year  in  extending  the  dike  and  in  maintaining  the  chan- 
nel depth. 

Jalyl,  1885,  amount  available $699  02 

Wj  1, 1836,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Joly  1,  1885 326  55 

My  1, 1886,  amount  available 1..  372  47 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 10,372  47 


c 


I  Amount  (estimated)  required  for  completion  of  existing  project 103, 500  00 
Amounttnat<2anbeproiit»blyexpendedinfiscalyearenaingJune30,1888    35,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  19.) 

20.  East  Chester  Creek,  New  York. — This  is  a  small  tidal  stream  empty- 
feginto  Pelbam  Bay;  it  was  navigable  at  high  tide  to  vessels  draw- 
ing ?  feet,  np  to  Lock  wood's,  a  distance  of  2£  miles.  The  rise  of  tide  is 
7.1  feet 
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r  Amount  (estimated)  reqnired  for  completion  of  existing  project $17,000  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      3, 000  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
1     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  15.) 

16.  Mamaroneck  Harbor •,  Netc  York. — This  harbor  consists  of  a  narrow 
inlet  opening  into  a  broad  bay.  Several  dangerous  rocks  lay  in  or  near 
the  channel.  The  low-water  depth  to  the  Old  Steamboat  Wharf,  aboofc 
halfway  up  the  inlet,  was  5  feet;  from  there  to  the  upper  wharves  it 
was  about  1  foot. 

A  project  for  improvement  was  adopted  in  1882,  providing  for  the 
removal  of  one  rock  to  4  feet  depth,  of  five  rocks  to  7  feet  depth,  and 
for  making  a  channel  100  feet  wide  and  7  feet  deep  up  to  the  Old  Steam- 
boat Wharf,  thence  to  the  village  wharves  80  feet  wideand4feetdeepj 
the  estimated  cost  was  $43,000. 

Fifteen  thousand  dollars  have  been  appropriated  for  this  harbor  and 
nearly  all  expended. 

Three  of  the  rocks  have  been  removed  to  the  required  depth;  no 
dredging  has  been  done. 

July  1, 1885,  amount  available '   $J01  23 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 77  00 

July,  1, 1886,  amount  available 224  £ 


\ 


Amonnt  (estimated)  required  for  completion  of  existing  project 28, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  16.) 

17.  Oreenport  Harbor,  New  York. — This  harbor,  at  the  eastern  endot 
Long  Island,  is  exposed  to  easterly  storms;  its  anchorage  ground,  which 
was  sheltered  by  Joshua's  Point,  has  materially  shoaled  by  erosion  of 
the  point  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  1882,  provided  for  construc- 
tion of  a  riprap  breakwater,  extending  from  Joshua's  Point  1,700  feet  in  a 
southeasterly  course,  to  arrest  drifting  sand,  to  check  the  erosion  of  the 
point,  and  to  increase  the  sheltered  area;  its  cost  was  estimated  at 
(46,000. 

Twenty  thousand  dollars  have  been  appropriated  for  this  harbor,  and 
nearly  all  expended. 

The  breakwater  has  been  built,  out  to  the  10-foot  curve,  a  distance  of 
1,233  feet. 

July  1,  1885,.  amount  available $300  78 

July  1,  1886,  amount  available 300  78 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  08 

Amount  available  for  fiscal  year  ending  June  30,  1887 5,30078 

(Amount  (estimated)  revuired  for  completion  of  existing  project 21, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  17.) 

18.  Port  Jefferson  Harbor,  New  York. — This  harbor  is  a  large,  deep 
bay,  with  a  narrow  entrance  at  the  outer  side,  of  which  the  channel 
depth  was  but  3  feet  at  mean  low  water. 
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Congress,  approved  August  5, 1886,  which  would  leave  $8,766  still  to 
be  appropriated.  But  of  this  amount  over  $35,000  have  been  already 
expended  on  the  repair  of  the  existing  works,  and  the  last  two  appro- 
priations of  July  5, 1884,  and  August  5?  1886,  amounting  to  $56,250 
most  be  applied  in  the  same  way  to  repairs  and  not  to  construction. 

Of  the  works  included  in  the  original  estimate,  six  yet  remain  to  be 
constructed  or  completed. 


were  estimated  to  oost  in  1832 $78,000 

To  which  must  be  added  the  removal  of  a  rock  near  Van  Wie's  Point  in  the 
Overalaiigh  Channel,  not  included  in  the  original  estimate,  estimated 
at - 16,000 

Total 94,000 

Since  1882  little  or  nothing  has  been  done  towards  their  completion, 
the  funds  having  been  chiefly  spent  in  repairs,  so  that  this  amount, 
$94,000,18  still  required  for  the  completion  of  the  scheme  of  improve- 
ment 

The  act  of  August  5, 1886,  reads : 

Improving  Hudson  River,  New  York :  Continuing  improvement,  $26,250 ;  of  which 
which  $15,000  may  be  used  tor  the  removal  of  the  rock  in  channel  at  Van  Wie's  Point. 

Considering  the  satisfactory  results  hitherto  obtained,  the  material 
assistance  afforded  by  the  State  of  New  York  every  year,  and  the  large 
commerce  of  the  river,  the  present  funds  made  available  for  this  im- 
provement, by  act  of  Congress  approved  August  5, 1886,  will  be  applied 
to  the  repair  of  existing  works,  and  a  further  sum  of  $94,000  should  be 
appropriated  for  the  completion  of  the  original  project. 

/sly  1,1865,  amount  available $31,570  74 

Beeeived  from  sales  of  fuel : 39  36 


31,610  10 

July  1, 18^6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 3,091  70 

July  1,1886,  amount  available 28,518  40 

Amount  appropriated  by  act  approved  August  5,  1886 26,250  00 

Anoont  available  for  fiscal  year  ending  June  30,1887 54,768  40 


l    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  1.) 

2.  Harbor  at  Savgerties,  New  York. — To  comply  with  the  river  and 
rbor  act  of  August  2, 1882,  two  projects  for  the  improvement  of  the 
of  this  harbor,  so  as  to  give  an  8-foot  channel,  by  means  of  par- 
dikes  and  dredging,  were  submitted  November  28, 1883.    For  one 
the  estimated  cost  was  $46,419.80.    For  a  second  plan  the  esti- 
cost  was  $43,113.50. 
In  view  of  the  fact  that  the  State  of  New  York  had  undertaken  to 
re  some  improvement  here  it  was  decided  not  to  begin  work,  but  to 
until  further  examination  could  be  made. 
Ko  work  has  been  done  by  the  United  States  Government  during  the 
r,  bat  the  State  of  New  York  has  dredged  a  channel  8  feet  deep 
about  200  feet  wide  from  the  8-foot  carve  in  the  Hudson  Eiver  to 
8-foot  curve  inside  the  mouth  of  the  Esopus  Greek. 
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With  the  balance  of  the  old  appropriation  and  the  $15,000  appropri- 
ated by  act  of  Congress  approved  August  5, 1886,  it  is  proposed  to  be- 
gin the  diking. 

July  1, 1885,  amount  available $4,955  95 


July  1, 1886,  amount  available 4,955  95 

Amount  appropriated  by  act  approved  August  5,  1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 19, 955  95 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 26, 419  80 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  2.) 

3.  Harbor  at  Rondout,  New  York. — The  original  condition  of  the  navi- 
gable channel  of  this  harbor  showed  a  depth  of  about  7  feet  at  mean 
low  water. 

A  project  adopted  in  1872  provided  for  the  construction  of  two  parallel 
dikes  running  from  the  mouth  of  the  creek  into  the  Hudson  River,  and 
a  longitudinal  dike  on  the  river  side,  connecting  with  the  north  dike  in 
the  creek,  to  direct  the  current  of  the  Hudson  River,  and  to  protect 
the  dikes  from  running  ice,  and  finally  for  such  dredging  in  the  channel 
as  would  secure  a  depth  of  13  feet  at  mean  low  water. 

The  original  estimate  for  this  work  was  $172,000,  subsequently  modi- 
fied to  $104,000,  of  which  $94,000  have  been  appropriated. 

The  project  has  virtually  been  completed ;  there  being  a  13-foot  chan- 
nel between  the  dikes. 

No  work  has  been  done  during  the  fiscal  year.  The  $2,500  appropri- 
ated by  act  approved  August  5, 1886,  will  be  applied  to  widening  the 
outlet  between  the  dikes  and  making  the  necessary  repairs  to  them. 

The  estimated  cost  of  completing  the  project  and  giving  the  outlet 
the  full  width  originally  proposed  is  $10,000,  of  which  $2,500  has  been 
appropriated. 

July  1, 1885,  amount  available $60  35 


July  1,  1886,  amount  available 60  36 

Amount  appropriated  by  act  approved  August  5, 1886 2,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 2, 560  36 


Amount  (estimated)  reauired  for  completion  of  existing  project 7, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  7, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  3.) 

4.  Harlem  River,  New  York. — The  survey  of  this  work  was  directed 
by  an  act  of  Congress  approved  June  23, 1874,  and  was  made  in  the 
fall  of  that  year  under  the  direction  of  General  Newton.  The  prelimi- 
nary report  upon  it  was  made  February  18, 1875,  and  a  final  report  was 
given  in  General  Newton's  annual  report  for  1884.  It  provides  for  se- 
curing a  channel  from  the  Hudson  River  through  Spuyten  Duyvel 
Creek  and  the  Harlem  River  to  the  East  River  15  feet  deep  at  low  water 
and  400  feet  wide,  except  in  the  cut  which  is  to  be  made  through  Dyck- 
mau's  Meadow,  where  the  width,  for  the  sake  of  economy,  is  to  be  re- 
duced to  350  feet. 

The  estimated  cost  of  this  work  is  $2,700,000,  of  which  $400,000  have 
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>n  already  appropriated,  bat  with  the  condition  attached  that  no  part 

it  is  to  be  expended  until  the  right  of  way  for  the  improvement  is 
[.secured  without  cost  to  the  United  States. 

Under  an  act  of  the  legislature  of  the  State  of  New  York  all  expenses 
(incurred  in  securing  the  right  of  way  and  in  paying  for  land  damages 
are  to  be  assessed  upon  the  property  bordering  on  the  line  of  the  pro- 
.posed  improvement. 

The  report  of  the  commissioners  appointed  by  the  supreme  court  of 
(the  State  of  New  York  to  secure  the  right  of  way  free  of  cost  to  the 
tatted  States  is  still  awaiting  the  action  of  the  court,  as  stated  in  the 
last  annual  report. 

[Jnlj  1,1885,  amount  available $400,000  00 

Tnlj-  1, 1886,  amount  available 400,000  00 

k  Amoant  (estimated)  required  for  completion  of  existing  project 2, 300, 000  00 

U  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
U    harbor  acta  of  1866  and  1867. 

(See  Appendix  E  4.) 

5.  Removing  obstructions  in  East  River  and  Hell  Gate,  New  York. — 
leneral  John  Newton,  Chief  of  Engineers,  retained  the  charge  of  these 
rorks,  with  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers,  on  duty 
connection  with  them,  and  Lieut.  George  McC.  Derby,  Corps  of  En- 
gineere,  in  superintendence  of  the  operations  at  Flood  Bock,  and  of  the 
hSteam-drilling  scow  until  December  31, 1885,  when  the  works  were  put 
in  charge  of  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers. 
In  its  original  condition  the  channel  of  East  Eiver  and  Hell  Gate  was 
tstracted  by  many  large  and  dangerous  reefs,  some  of  which  projected 
[above  high  water,  others  having  least  depths  on  them  varying  from 
tthing  to  17£  feet  at  mean  low  tide.  Owing  to  the  violence  of  the  cur- 
its,  the  sudden  change  at  right  angles  in  the  direction  of  the  river, 
id  the  crowded  condition  of  this  thoroughfare,  vessels  were  continu- 
ly  being  wrecked  on  these  reefs. 

The  first  project  for  the  improvement  of  Hell  Gate  was  adopted  in 
17,  and  was  subsequently  modified  in  1868, 1874, 1880,  and  1884,  by 
Hiding  it  to  embrace  the  removal  of  other  reefs  in  Hell  Gate  and  in 
le  East  Eiver.    It  now  includes  the  removal  to  a  depth  of  26  feet  at 
lean  low  water  of  all  the  dangerous  reefs  in  Hell  Gate,  Diamond  Beef, 
North  Brother  Island  Beef  in  the  East  Eiver;  the  removal  of  Coen- 
Beef ,  East  Eiver,  to  25£  feet,  the  removal  of  a  number  of  small  rocks 
the  shoaler  portions  of  the  channels ;  and  the  construction  of  sea-walls 
)D  Great  and  Little  Mill  rocks,  and  on  Hog's  Back  and  Holmes  Bock. 
The  original  estimate  for  this  project  was  §5,139,120.    The  amount  ex- 
led  to  the  end  of  the  fiscal  year  is  $3,467,331.80,  with  which  about 
-fifths  of  the  project  have  been  completed,  greatly  to  the  relief  of 
tvigation. 

During  the  fiscal  year  the  great  mine  at  Flood  Bock  has  been  fired, 

'  tiie  whole  of  the  Middle  Beef  broken  with  entire  success.    About 

100,000,  saved  from  the  estimated  cost  of  the  blast,  has  been  expended 

dredging,  resulting  in  the  production  of  a  through  channel  320  feet 

le  and  18  feet  deep  at  mean  low  water  across  the  most  dangerous  por- 

of  the  reef. 
The  appropriation  of  $500,000  asked  for  is  to  be  applied  to  continu- 
if  the  removal  of  the  debris  of  Flood  Bock  by  contract  and  to  operat- 
es the  United  States  steam-drill  scow  on  Heel  Tap  and  Frying  Pan. 
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July  1,  1885,  amount  available 1 (267,949  74 

Received  from  sales  of  fuel 29  25 

267,978  90 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $197,502  30 

July  1, 1886,  outstanding  liabilities 29,828  35 

227,330  65 

Julyl,  1886,  amount  available 40,648  31 

Amoun  t  appropriated  by  act  approved  August  5, 1886 112, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 153, 148  34 

{Amount  (estimated)  required  for  completion  of  existing  project 1,488,840  67 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1888 500,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  5.) 

6.  Newtown  Creek,  New  York. — This  is  a  tidal  stream  about  4  miles  long, 
running  through  the  eastern  part  of  Brooklyn,  and  emptying  into  the 
East  Biver  opposite  Thirty -fourth  street,  New  York  City. 

It  had  originally  a  depth  of  but  12J  feet  at  low  water  from  its  mouth 
up  to  Vernon  Avenne  Bridge,  a  distance  of  1,100  feet,  its  width  for 
this  distance  being  about  240  feet ;  thence  it  gradually  decreased  in 
depth  and  width  until,  at  the  head  of  navigation,  where  Metropolitan 
avenue  crosses  it,  there  was  a  low-water  depth  of  about  4  feet  and  a 
width  of  about  100  feet. 

In  1880  it  was  decided  to  dredge  a  channel  about  200  feet  wide  and 
from  18  to  21  feet  deep  at  low  water  from  the  mouth  of  the  creek  up 
to  Vernon  Avenue  Bridge,  the  estimated  cost  of  which  was  944,050. 

In  1884  a  survey  was  made  and  a  project  adopted  for  carrying  the 
improvement  from  the  Vernon  Avenue  Bridge  to  the  head  of  naviga- 
tion, a  distance  of  about  4  miles,  with  a  depth  of  18  feet  and  a  width  of 
175  feet  from  Vernon  Avenue  Bridge  to  the  Central  Oil  Works ;  thence 
to  Queens  County  Oil  Works  15  feet  deep  and  from  120  to  150  feet  in 
width ;  thence  to  the  Nichols  Chemical  Works  12  feet  deep  and  from 
125  to  150  feet  wide j  and  thence  to  th  e  head  of  navigation  in  both 
branches,  namely,  the  points  where  they  are  crossed  by  the  Metropolitan 
Avenue  Bridge,  10  feet  deep  and  from  100  to  125  feet  wide. 

The  estimated  cost  of  this  improvement  was  $211,519,  making  the 
total  estimated  cost  of  the  projected  improvement  of  Newtown  Creek 
$255,569,  of  which  $45,000  have  been  appropriated  up  to  June  30, 1886. 

The  only  parts  of  the  creek  at  which  work  has  been  done  so  far  are 
at  the  mouth,  where  a  channel  18  feet  deep  and  from  75  to  150  feet  wide 
has  been  excavated,  extending  from  the  East  Biver  up  to  Vernon 
Avenue  Bridge,  a  distance  of  a  little  over  1,000  feet ;  and  also  near  the 
head  of  the  creek,  where  channels  10  feet  deep  and  from  50  to  200  feet 
wide  have  been  dredged  from  Covert's  Dock  up  to  the  head  of  naviga- 
tion at  Grand  street,  on  the  west  branch,  a  distance  of  about  3,000  feet, 
and  from  Covert's  Dock  up  the  east  branch  to  the  Grand  Street  Bridge. 

No  work  has  been  done  during  the  past  fiscal  year. 

The  act  of  Congress  approved  August  5, 1886,  appropriating  $37,500 
for  continuing  the  improvement  directs  "  $9,375  to  be  expended  on  west 
branch  between  Maspeth  avenue  and  Dual  Bridge,  at  Grand  street  and 
Metropolitan  avenue ;  $9,375  to  be  expended  on  main  branch  between 
Easterly  Grand  Street  Bridge  to  Metropolitan  avenue ;  and  balance  on 
lower  end,  from  Maspeth  avenue  to  the  mouth  of  the  creek." 
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This  appropriation  will  be  applied  to  dredging  channels  at  the  points 
indicated,  which  are  at  the  upper  end  of  the  creek,  and  in  the  lower 
portion  of  the  creek ;  to  widening  the  channel  at  Penny  Bridge,  and  be- 
low the  Vernon  Avenue  Bridge. 

As  the  creek  has  no  fall  and  as  it  is  the  receptacle  for  all  the  refuse  from 
the  factories,  refineries,  and  slaughter-houses  of  the  east  of  Brooklyn, 
constant  deposits  are  forming  in  it,  which  will  necessitate  annual  dredg- 
ing, even  after  the  project  has  been  completed,  and  as  the  banks  are  of 
marsh  mud  they  will  continue  to  wash  into  the  channel  until  they  are 
protected  by  bulkheads  the  whole  way  up  from  the  month. 

The  commerce  of  the  creek  is  so  large  that  the  improvement  should 
be  pushed  at  least  3  miles  up  as  rapidly  as  possible,  and,  in  the  opinion 
of  the  officer  in  charge,  $100,000  can  be  well  applied  there  in  the  next 
fiscal  year. 

July  1, 1885,  amount  available (7,419  96 

Jaly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18d5 1,110  43 

Jul?  1, 1886,  amount  available 6,309  53 

Amount  appropriated  by  act  approved  August  5,  1866  . . .' 37, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 43, 809  53 

[  Amount  (estimated)  required  for  completion  of  existing  project 173, 069  00 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  G.) 

7.  Buttermilk  Channel,  New  York.-  This  channel  lies  between  the  city 
of  Brooklyn,  N.  Y.,  and  Governor's  Island,  New  York  Harbor,  and  is  ob- 
structed at  its  upper  end,  where  it  joins  the  East  Biver,  by  a  shoal  over 
which  there  is  a  minimum  depth  of  9£  feet  at  mean  low  water.  The 
crest  of  this  shoal  lies  about  800  feet  outside  the  line  of  the  Brooklyn 
wharves. 

The  original  project  of  improvement,  adopted  in  1881,  provides  for 
the  removal  to  a  depth  of  26  feet  at  mean  low  water  of  such  parts  of 
the  shoal  as  came  within  850  feet  of  the  Brooklyn  wharves,  which  would 
take  off  the  crest  of  the  shoal  and  give  nowhere  less  than  15  feet  water 
oo  it 

The  estimated  cost  of  this  improvement  was  $210,000,  of  which 
$190,000  has  been  appropriated  up  to  June  30, 1886. 

With  this  the  channel  has  been  widened  to  the  fnll  width  proposed, 
and  deepened  to  not  less  than  24  and  probably  26  feet  at  mean  low 
water.  But  as  no  survey  has  been  made  since  the  last  work  done,  it 
cannot  be  definitely  stated  whether  the  fall  depth  of  26  feet  was  ob- 
tained by  the  last  dredging. 

The  importance  of  this  part  of  the  East  Biver  to  the  commerce  of  the 
harbor  is  so  great  that  it  is  proposed  to  remove  the  whole  shoal  to  a 
depth  of  26  feet. 

The  crest  of  the  shoal  has  unquestionably  a  less  depth  of  water  upon  it 
than  it  had  a  few  years  ago,  on  account,  principally,  it  is  supposed,  of  the 
ashes  spilled  from  an  ash  scow  which  was  anchored  there  to  receive  the 
ashes  from  tug-boats  and  small  steamers. 

The  estimated  cost  of  removing  the  remainder  of  the  shoal  to  a  depth 
•f  26  feet  mean  low  water  is  $170,000  according  to  the  latest  data. 

In  view  of  the  importance  of  the  improvement  and  the  very  large 

7  E 
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commerce  ia  this  part  of  New  York  Harbor,  it  is  recommended  that 
$50,000  be  granted  to  carry  on  the  improvement. 

The  appropriation  of  $56,250,  by  act  approved  August  5, 1886,  will 
be  applied  to  widening  the  channel  already  dredged. 

July  1,  1885,  amount  available $324  97 

July  1,  1886,  amount  available 324  97 

Amount  appropriated  by  act  approved  August  5,  188G 56, 250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 56, 574  97 

Amount  (estimated)  required  for  completion  of  existing  project 113, 750  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  1866  and  1867. 

(See  Appendix  E  7.) 

.  8,  Gowanus  Bay,  New  York. — The  depth  of  water  in  the  channels  of 
Gowanus  Creek  and  Bay  was  originally  only  from  7  to  12  feet  at  mean 
low  water,  which  was  wholly  insufficient  for  the  passage  of  vessels  em- 
ployed in  the  commerce  of  the  district. 

The  plan  of  improvement,  adopted  in  1881,  provided  for  giving  a 
depth  of  18  feet  to  the  channels  in  the  bay  leading  up  to  the  mouth  of 
the  creek  on  both  the  north  and  south  sides,  and  for  carrying  the  im- 
provement with  the  same  depth  up  the  creek  to  Hamilton  Avenue  Bridge, 
a  distance  of  about  1  mile.  The  channel  widths  were  to  be  200  feet  except 
for  the  last  few  hundred  feet  up  to  the  bridge,  where  the  width  would 
gradually  decrease. 

The  estimated  cost  of  this  improvement  was  $192,56490,  of  which 
$65,000  had  been  appropriated  up  to  June  30,  1886.  With  this  money 
the  northern  channel  leading,.up  the  creek  has  been  completed  and  the 
dredging  has  been  carried  on  up  the  creek  to  within  2,100  feet  of  Ham- 
ilton Avenue  Bridge;  and  the  southern  channel  has  been  dredged  to 
within  2,000  feet  of  the  mouth  of  the  creek. 

The  act  approved  August  5, 1886,  appropriated  $7,500,  which  will  be 
expended  in  continuing  the  improvement. 

The  commerce  using  the  channels  in  Gowanus  Bay  and  Greek  is  very 
large,  and  $50,000  is  recommended  by  the  officer  in  charge  for  continu- 
ing the  improvement. 

July  1,  1885,  amount  available $167  74 

July  1,  1886,  amount  available 167  74 

Amount  appropriated  by  act  approved  August  5,  1886 7, 5C0  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 «. 7, 667  74 

(Amount  (estimated)  required  for  completion  of  existing  project 120, 064  90 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  8.) 

9.  Gedney*8  Channel,  New  York.— The  act  of  Congress  approved  July 
5, 1884,  appropriated  $200,000  for  deepening  Gedney's  Channel  through 
"  Sandy  Hook  Bar,  Few  York." 

No  previous  survey  with  a  view  to  the  improvement  of  this  channel, 
or  of  the  interior  channels  of  the  lower  bay  of  Few  York,  had  been  or- 
dered by  Congress,  or  had  been  made  under  direction  of  the  War  De- 
partment. Consequently,  on  the  5th  of  August,  1884,  upon  recommeu* 
Jdation  of  the  Chief  of  Engineers,  and  Board  of  Engineers  for  Fortifica- 
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twos  and  for  River  and  Harbor  Improvements,  the  Secretary  of  War 
ordered  a  survey  to  be  made  of  the  entrance  to  New  York  Harbor, 
between  Long  Island  and  Saudy  Hook,  extending  eastward  to  the  12- 
fathom  carve  outside  the  bar,  and  westward  to  the  west  side  of  the 
main  ship-channel  leading  down  from  the  Narrows  to  the  point  of 
Sandy  Hook. 

This  survey  was  made  under  direction  of  Maj.  G.  L.  Gillespie,  Corps 
of  Engineers,  in  the  autumn  of  1884,  and  his  report  with  maps  was 
submitted  December  6, 1884. 

That  report  stated  that  the  low- water  depth  on  the  bar  was  between 
23  and  24  feet ;  that  the  large  steamers  making  use  of  the  harbor  drew, 
loaded,  from  26  to  28  feet ;  and  that  the  low-water  depth  on  the  bar 
should  be  greater  than  this,  in  order  to  permit  the  passage  of  these 
vessels  at  all  stages  of  the  tide.  That  such  an  increased  depth  could 
only  be  maintained,  probably,  by  the  construction  of  permanent  works 
in  the  nature  of  dikes ;  but  that  as  the  act  of  Congress  making  the 
appropriation  distinctly  designated  that  it  should  be  applied  to  deep- 
ening Gedney's  Channel,  the  engineer  in  charge  recommended  that  it 
should  be  applied  to  dredging  Gedney's  Channel  between  the  30-foot 
corves  inside  and  outside  of  it,  although  there  was  a  part  of  the  channel, 
near  Flynn's  Knoll,  that  was  just  as  much  in  need  of  deepening ;  and 
that  in  any  event  the  experiment  of  keeping  this  channel  open  by 
dredging  ought  to  be  tried  before  considering  the  question  of  construct- 
ing permanent  works  for  the  same  purpose. 

That  report  was  referred  to  the  Board  of  Engineers  for  Fortifications 
and  for  River  and  Harbor  Improvements,  whose  opinions  in  the  matter 
were  summed  up  as  follows : 

The  Board  recommends,  as  a  general  plan  for  improving  the  ehtranoe  to  New  York 
Harbor  so  as  to  give  30  feet  from  New  York  to  the  ocean,  the  oonutrnction  of  a  low* 
vater  or  half-tide  stone  dike,  running  about  south  southeast  from  Coney  Island  to 
meli  distance  as  shall  be  found  necessary,  and  probably  not  less  than  4  miles,  the  pro- 
tection of  the  head  of  Sandy  Hook,  and  the  dredging  of  a  30-foot  channel  from  deep 
water  near  Sandy  Hook  to  deep  water  below  the  Narrows;  also  the  immediate  dredg- 
ing of  a  channel  1,000  feet  wide  aud  2d  feet  deep  through  the  shoal  west  of  Flynn's 
Knoll,  as  soon  as  Congress  shall  furnish  the  funds;  also  that  the  existing  appropria- 
tion be  applied  to  dredging  Gedney's  Channel  to  a  depth  of  28  feet. 

In  regard  to  the  expenditure  of  the  $200,000  appropriated  July  5, 

1884,  while  the  Board  did  not  expect  large  results  from  dredging,  they 
recommended  that  the  experiment  should  be  made ;  but  that  if  it  was 
found  that  the  channels  rapidly  filled  up  during  the  dredging  the  work 
should  be  suspended. 

Proposals  were  therefore  asked  for  deepening  the  channel  by  one  of 
the  different  methods  of  dredging,  and  these  were  opened  January  15, 

1885,  when  a  contract  for  dredging  by  means  of  a  hydraulic  plow  or 
water-jet  was  let  to  Boy  Stone,  with  a  provision  that  if,  after  fair  trial, 
his  method  should  be  found  impracticable,  the  work  could  be  stopped 
without  his  receiving  any  pay  from  the  Government.  His  method 
proved  to  be  a  failure,  and  he  was  released  from  the  contract  at  his  own 
request.  No  payment  was  made  to  him  by  the  Government,  as  no  re- 
nits  had  been  obtained. 

Proposals  were  therefore  again  invited,  and  opened  June  23, 1S85, 
and  a  contract  was  awarded  to  Elijah  Brainard  July  21,  1&>5,  at  54 
cents  per  cubi  cyard. 

The  contractor  proposed  to  put  on  a  hydraulic  pumping  plant  capable 
of  excavating  3,000  cubic  yards  of  solid  material  per  day.  The  plant  was 
built,  and  work  was  begun  September  26, 1885,  but  the  capacity  of  the 
plant  did  not  come  up  to  the  expectations  of  the  builder  or  the  require- 
ments of  the  contract;  and  during  the  spring  of  188G  the  contractor 
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built  a  secoDd  and  larger  plaut ;  and  also  in  May,  1SSG,  hired  a  third 
plant. 

Up  to  the  close  of  the  fiscal  year,  86,708  cubic  yards  of  material  hail 
been  excavated. 

Owing  to  difficulties  in  conducting  the  work,  the  contract  was  ex- 
tended from  June  30, 1886,  to  November  1,  1886. 

The  average  daily  capacity  of  the  three  plants,  on  working  days,  ir 
respective  of  breakdowns,  may  be  put  at  3,400  cubic  yards  for  a  work- 
ing day  of  15  hours. 

On  June  30,  the  channel  had  an  increased  depth  of  1.5  feet  for  a 
width  of  400  feet  on  the  north  side,  giving  nearly  25  feet  of  water,  where 
in  places  a  little  over  23  had  existed  before. 

This  seemed  to  prove,  up  to  June  30,  at  least,  that  it  was  possible  to 
deepen  the  channel  by  the  method  in  use.  But  whether  the  channel  so 
dredged  may  be  regarded  as  permanent,  or  even  partly  so,  cannot  be 
determined  until  after  the  effects  of  the  coming  winter  storms  are  ob- 
served. 

If  no  material  shoaling  takes  place  on  this  bar  during  the  winter,  it 
seems  probable  that  the  required  depth  may  be  preserved  by  annual 
dredging,  and  it  may  be  unnecessary  to  undertake  the  construction  of 
permanent  works,  but  it  is  impossible  to  say  yet  whether  it  will  be  a 
success  or  «ot. 

The  river  and  hurbor  act  approved  August  5,  1886,  appropriated 
$750,000  for  "improving  New  York  Harbor,  New  York:  To  secure  a 
thirty- foot  channel  at  mean  low  water  at  Sandy  Hook  entrance  of  tbc 
harbor,  upon  such  a  plan  as  the  Secretary  of  War  may  approve." 

It  is  probable  that  the  larger  part  of  this  amount  will  be  applied  to 
the  dredging  in  both  the  outer  and  inner  channels,  as  recommended  by 
the  Board  of  Engineers  in  the  extract  from  their  report  before  given. 

July  1, 1885,  amount  available $186,469  35 

July  1. 1.-8G,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  J ulvl,l^ $27,281  88 

July  1, 1886,  oustanding  liabilities 27,115  37 

54,307  23 

July  1,1886, amount  available 132,072  Vt 

Amount  appropriated  by  act  approved  August  5, 1886 750, 0U0  00 

Amount  available  for  fiscal  year  ending  June  30, 18S7 882, 072  12 
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Amount  (estimated)  required  for  completion  of  existing  project C,  000, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  9.) 

10.  Sheepshead  Bay,Kcw  Yorlc. — The  project  for  this  improvement, 
adopted  in  1879,  provided  for  the  maintenance  of  the  natural  outlet  of 
the  bay  into  Rockaway  Inlet,  by  means  of  diking  and  dredging,  and 
for  the  contraction  of  the  channel  in  the  bay  above  by  means  of  dikes, 
so  as  to  afford  a  channel  C  feet  deep  up  to  the  head  of  navigation  about 
2  miles  above  the  mouth. 

The  depth  of  water  at  the  mouth  was  about  2  feet,  but  the  channel 
was  uncertain  and  shifting.  The  rise  and  fall  of  tide  was  stated  to  be 
4.5  feet. 

The  estimated  cost  of  the  improvement  was  $100,000. 

A  resurvey  was  made  in  18S2,  when  the  old  outlet  was  fouud  to  be 
nearly  closed  up,  and  it  was  proposed  to  cut  a  new  outlet  0  feet  deep 
and  100  feet  wide  north  of  the  old  one,  into  Dead  Horse  Inlet,  ami  to 
dredge  the  interior  channels  of  the  bay  to  a  depth  of  6  feet  at  mean  low 
water. 
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The  estimated  cost  of  this  was  $34,200,  of  which  $10,000  had  been 
appropriated  up  to  June  30, 1886. 

After  some  correspondence  and  delay  the  new  outlet  was  excavated, 
protected  on  the  north  side  by  a  bulkhead  built  partly  by  the  property- 
owners  and  partly  by  the  contractor  who  was  doing  the  dredging  for 
the  Government. 

The  navigation  of  the  bay  is%  restricted  almost  entirely  to  pleasure 
boats  used  by  the  Coney  Island  and  Gravesend  Bay  hotels,  and  there 
seems  to  be  no  present  necessity  for  further  appropriation  for  this. im- 
provement. 

The  appropriation  of  $5,000,  approved  August  5, 1886,  will  be  ap- 
plied to  dredging  shoals  in  the  cut  and  in  closing  up  the  old  inlet  which 
has  reopened  during  the  last  winter. 

July  1,1885,  amount  available * $4,967  83 

July  1, 1896,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 4,684  10 

Joly  1, 1886,  amount  available 283  73 

Amonnt  appropriated  by  act  approved  August  5, 1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 5, 283  73 

I  Amount  (estimated)  required  for  completion  of  existing  project 13, 200  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1888    10, 000  00 
Submitted  in   compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  E  10.) 

11.  Canarsie  Bay*  New  York. — The  project  for  this  improvement, 
adopted  in  1870,  was  to  obtain  a  channel,  by  means  of  diking  and  dredg- 
ing, from  the  6-foot  curve  in  Jamaica  Bay  up  to  the  Canarsie  Dock,  a 
distance  of  about  3,500  feet.  The  proposed  channel  was  to  be  6  feet 
deep  at  mean  low  water,  the  mean  range  of  tides  b^ing  4.7  feet 

The  estimated  cost  of  this  improvement  was  $88,000,  of  which  $23,000 
had  been  appropriated  up  to  the  fiscal  year  ending  June  30, 1886.  With 
this  amonnt  a  pile  dike  1,050  feet  long  was  built  on  the  north  side  of  the 
outer  end  of  the  channel,  and  a  chaunel  6  feet  deep  and  from  50  to  75 
feet  wide  was  dredged  from  the  6-foot  curve  in  Jamaica  Bay  up  to  the 
dock  of  Canarsie  Landing.  Narrow  cuts  were  also  made  along  two  faces 
of  the  dock. 

No  work  has  been  done  during  the  fiscal  year,  but  serious  shoaling 
has  occurred  at  the  upper  and  lower  ends  of  the  dike,  and  as  the  set  of 
the  ebb  current  is  directly  across  the  line  of  the  dike  and  dredged  chan- 
nel, it  is  evident  that  no  permanent  benefit  will  occur  until  the  south 
channel  dike  is  built. 

Canarsie  Landing,  apart  from  having  a  large  trade  in  oysters,  clams, 
and  fish,  is  the  terminus  of  the  Brooklyn,  Rockaway  and  Jamaica  Bay 
Ballroad,  from  which  point  people  transship  to  Rockaway  Beach.  Two 
steamers  make  six  trips  a  day  in  summer  from  Canarsie  to  Rockaway, 
besides  one  steamer  running  throughout  the  year  to  Barren  Island. 

It  is  believed  the  construction  of  the  south  dike  and  a  little  more 
dredging  would  give  the  necessary  facilities  to  commerce. 

July  1, 1885,  amonnt  available 1 $486  74 

July  t,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 287  63 

Myl,  1886,  amount  available 199  11 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

AnxHint  available  for  Escal  year  ending  Juno  30,  1887 10, 199  11 
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i Amount  (estimated)  required  for  completion  of  existing  project 55, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jon  e  30, 1868    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  11.) 

12.  Sumpawanus  Inlet,  New  York. — The  original  project,  adopted  in 
1880,  provides  for  dredging  a  channel  about  4,500  feet  long,  100  to  ISO 
feet  wide,  and  6  feet  deep  at  the  mean  low  water  from  the  5- foot  curve 
in  Great  South  Bay,  up  to  the  town  of  Babylon,  Long  Island. 

The  navigable  depth  at  the  time  of  the  survey,  made  with  a  view  to 
this  improvement,  varied  from  5  feet  at  mean  low  water  in  the  bay  to 
2  feet  at  the  wharf,  and  thence  from  1  to  2  feet  at  mean  low  water  up 
the  creek  a  distance  of  a  little  over  half  a  mile. 

The  range  of  tides  was  approximately  1.3  feet. 

Owing  to  the  peculiarities  of  the  locality  there  was  no  scour  in  the 
channel,  nor  could  it  be  obtained  by  contracting  the  channel  width, 
and  every  indication  was  that,  of  late  years,  not  only  the  channel,  so 
called,  but  that  part  of  the  Great  South  Bay  near  it  has  been  filling  in 
gradually  but  steadily. 

The  scheme  proposed,  therefore,  was  to  give  a  5-foot  channel  100  feet 
wide  by  dredging  from  the  deeper  waters  of  the  bay  up  to  the  mouth 
of  the  creek,  a  distance  of  1,500  feet,  and  thence  up  the  creek  for  a  dis- 
tance of  3,500  feet,  the  estimated  cost  being  $23,115. 

Seven  thousand  dollars  were  appropriated  for  the  improvement  in 
1881  and  1882,  and  with  that  a  channel  was  dredged  up  to  the  mouth 
of  the  creek  not  less  than  75  feet  wide  from  a  point  750  feet  southeast 
of  the  dock  at  the  mouth  of  the  creek,  and  cuts  25  feet  wide  were  made 
round  the  sides  of  the  dock. 

No  work  has  been  done  since  May  17, 1883. 

Owing  to  the  high  price  of  dredging  and  small  appropriations,  the 
original  estimate  of  cost  was  increased  to  $40,000. 

The  commerce  has  changed  materially  since  the  original  survey,  and 
most  of  the  trade  is  now  done  by  rail,  except  the  summer  trade,  which 
is  carried  in  three  steamboats  of  light  draught  over  to  Fire  Island,  and 
in  pleasure-boats  of  very  light  draught  taking  boating  and  fishing  par- 
ties out  into  Great  South  Bay. 

Any  further  appropriations  for  this  work  should  be  applied  to  giving 
a  good  channel  5  feet  deep  from  the  deeper  waters  of  Great  South  Bay 
up  to  the  mouth  of  the  creek ;  but  apart  from  the  steamboat  interest  the 
commerce  is  too  small  to  warrant  a  continuation  of  the  improvement. 

Jnly  1, 1885,  amount  available $106  93 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 25  06 

July  1, 1886,  amount  available 81  88 

(Amount  (estimated;  required  for  completion  of  existing  project 33, 000  00 

Amount  that  can  be  proii tably  expended  in  fiscal  year  ending  June  30, 1888  5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  12.) 

13.  Manasquan  River,  New  Jersey. — The  present  project  was  adopted 
in  1879,  and  provided  for  opening  a  direct  outlet  C  feet  deep  and  250 
feet  wide  into  the  Atlantic  Ocean  through  the  beach  and  the  sand-bars 
lying  outside  of  it,  by  means  of  parallel  jetties  at  the  mouth  of  the 
river. 

The  depth  of  water  on  the  bar  at  the  mouth,  which  formerly  lay  400 
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feet  north  of  the  proposed  month,  was  from  1  to  1 J  feet,  and  varied  and 
shifted  continually.  The  project  also  contemplated  the  dredging  of  an 
inner  basin  2,000  feet  by  200  feet  and  5  feet  deep  at  low  water.     The 

|. estimated  cost  of  executing  this  scheme  was  972,000. 

The  alleged  object  of  the  improvement  was  to  furnish  to  small  coasters 

la  harbor  of  refuge  midway  between  Sandy  Hook  and  Barnegat  Inlet; 

["but  it  was  stated  by  the  Board  of  Engineers,  to  whom  the  project  was 
ibmitted,  that  the  desired  harbor  could  not  be  obtained  and  main- 

[tamed  except  at  a  cost  so  large  as  to  be  unwarranted  by  any  possible 
nrapective  commerce. 

There  was  practically  no  existing  commerce.     However,  appropria- 
ting were  made,  amounting,  up  to  August  2, 1882,  to  $72,000,  and  by 
le  30th  of  Jane,  1883,  two  parallel  jetties  had  been  built  across  the 
at  right  angles  to  the  shore-line.    The  north  jetty  1,513  feet  in 
igth ;  the  south  jetty  475  feet,  and  a  channel  had  been  dredged  be* 
reen  them. 

No  appropriations  have  been  made  to  protect  the  existing  work  since 

Agnst  2, 1882,  and  no  work  has  been  done  since  June  30, 1883. 

At  first,  this  change  in  the  mouth  served  its  purpose  so  well  that  a 

lepth  of  from  3  to  4  feet  was  secured  across  the  outside  bar  and 

trough  the  new  channel  between  the  jetties  and  was  maintained  for 

mral  years;  but  the  beach  kept  making  round  the  outer  end  of  the 

rtties,  and  it  was  soon  evident  that  the  channel  would  be  shortly 

losed,  unless  the  jetties  were  extended  out  to  the  1  or  2  fathom  curve 

iteide.    A  large  shoal  at  the  inner  end  of  the  north  jetty  also  began 

make  over  towards  the  inner  end  of  the  south  jetty,  and  drove  the 

»nt  across  to  that  side  of  the  river  so  as  to  threaten  making  a  breach 

"through  the  beach  back  of  it. 
The  present  condition  of  the  improvement  is  most  unsatisfactory* 
The  shoal  above  mentioned  has  increased  until  the  low-water  mark 

is  about  20  feet  outside  of  the  inner  end  of  the  south  jetty,  and  the 

inner  150  feet  of  the  jetty  is  now  directly  in  midchannel. 
The  filling  of  this  150  feet  of  the  jetty  has  been  completely  washed 

out,  the  beach  has  made  up  to  the  outer  end  of  the  north  jetty,  and 

past  the  outer  end  of  the  south  jetty,  and  outside,  and  about  200  feet 

distant  from  the  ends  of  the  jetties  a  shoal  has  formed,  awash  at  low 

water,  with  channels  north  and  south  of  it,  with  from  1  to  1£  feet  of 

water  in  them  at  mean  low  water. 
The  outlet  now  is  in  worse  condition  than  before  the  improvement 

was  begun.    There  is  not  now,  nor  has  there  ever  been,  any  commerce 

in  Manasquan.    The  little  there  is  is  done  by  railroad. 
The  Manasquan  Biver  is  only  used  by  pleasure-boats,  drawing  from 

€  inches  to  2  inches,  hardly  any  of  which  go  outside. 
There  appears  to  be  no  good  reason  for  continuing  this  improvement, 

and  no  money  is,  therefore,  asked  for  it. 

(  Amount  (estimated)  required  for  completion  of  existing  project $33, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  13.) 

14  Shrewsbury  Biver,  New  Jersey. — The  Shrewsbury  River,  empty- 
ing into  Sandy  Hook  Bay,  New  Jersey,  is  formed  by  the  union  of  two 
branches  which  meet  at  Rocky  Point,  just  below  Seabright,  3  miles 
•bove  the  river's  mouth.  One  branch,  called  the  North  Shrewsbury 
Biver,  is  navigable  to  Red  Bank,  about  4  miles  above  the  junction ;  for 
the  opper  3  miles  of  its  course  it  widens  out  into  a  large,  shallow,  land- 
locked bay.    The  other  branch,  called  the  South  Shrewsbury  River,  is 
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navigable  to  Branchpoint,  about  5  miles  above  the  junction ;  and  for  the 
upper  3  miles  of  its  course  broadens  out  into  a  similar  shallow  bay, 
known  as  Pleasure  Bay. 

Both  these  bays  have  channels  through  them  6  feet  deep  at  mean  low 
water;  but  the  lower  mile  of  the  Korth  Branch  and  the  lower  2  miles 
of  the  South  Branch,  as  well  as  the  main  river  below  their  junction, 
have  always  been  obstructed  by  bars  which  proved  serious  obstacles  to 
their  navigation. 

In  1870  a  project  for  improving  their  navigation  by  dredging  was 
formed,  the  estimated  cost  of  the  work  being  $14,000.  This  amount  was 
appropriated,  and  subsequently  a  further  sum  of  $5,000,  all  of  which 
was  applied  to  the  work  between  1871  and  1874.  But  the  improvement 
did  not  prove  permanent,  aud  in  1878  a  second  survey  was  ordered,  on 
which  the  present  project  of  improvement  is  based.  This  provided  for 
obtaining  a  channel  6  feet  deep  at  mean  low  water,  by  diking  and  dredg- 
ing from  the  mouth  of  the  main  river  up  into  both  branches. 

This  project  was  referred  for  consideration  to  a  Board  of  Engineers, 
who,  after  making  certain  modifications  in  the  plans,  estimated  the  cost 
of  the  improvement  at  $142,086. 

From  June  18, 1878,  to  August  2, 1882,  inclusive,  $174,000  was  appro- 
priated for  the  improvement,  but  nothing  since  that  time  up  to  June  30, 
1886. 

With  these  appropriations  a  dike,  4,021  feet  long,  was  built  at  the 
mouth  of  the  river,  and  channels  were  dredged  up  to  the  junction  of 
the  two  branches  6  feet  deep  and  from  25  to  100  feet  wide,  as  needed. 
From  the  junction  at  Bocky  Point  a  dike  was  built  on  the  right  bank 
of  the  North  Branch,  extending  up-stream  towards  Barley  Point,  1,885 
feet  long,  and  from  Barley  Point  a  dike  598  feet  long  was  built,  extend- 
ing down-stream  towards  the  other  dike,  leaving  a  space  between  their 
extremities  of  1,940  feet. 

On  the  South  Branch  a  dike  1,856  feet  long  was  built  on  the  left  bank 
of  the  river,  connecting  with  the  lower  end  of  the  dike  built  on  the 
North  Branch ;  and  at  the  entrance  to  Pleasure  Bay  a  dike  1,513  feet 
long  was  built  on  the  left  bank  from  Gunning  Island  down-stream,  and 
a  dike  503  feet  long  was  built  opposite  to  it  on  the  right  bank.  Chan- 
nels 6  feet  deep  were  also  dredged  where  needed,  from  75  to  100  feet 
in  width  on  the  North  Branch,  and  from  60  to  150  feet  in  width  on  the 
South  Branch,  including  some  rock  excavation  in  the  channel  above 
Seabright  Bridge  on  the  South  Branch. 

These  channels  have  since  shoaled  in  some  places  and  have  deepened 
in  others,  so  that  now  a  scant  5  feet  can  be  carried  through  the  North 
Shrewsbury,  a  scant  4£  feet  through  the  South  Shrewsbury,  and  5  feet 
over  the  bar  at  the  mouth. 

The  cost  has  already  exceeded  the  estimate,  partly  on  account  of  the 
increased  cost  of  dredging  and  diking,  and  partly  on  account  of  having 
to  re-dredge  in  places.  But  the  commerce  of  the  river  appears  to  war- 
rant the  maintenance  of  a  6-foot  channel  at  low  water,  and  $40,000  is 
recommended,  by  the  officer  in  charge,  for  continuing  the  improvement, 
exclusive  of  the  $10,000  appropriated  by  act  approved  August  5, 1886. 

Julyl,  1885,  amount  available $577  20 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 355  50 

July  1, 1886,  amount  available 221  ?0 

Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10, 221  70 
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IAmonnt  (estimated)  required  for  complotion  of  existing  project $40, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  14.) 

15.  Harbor  at  Keyport^  New  Jersey* — The  project  for  this  improvement, 
approved  in  1872,  was  to  dredge  a  channel  S  feet  in  depth,  at  mean  low 
vater,  and  200  feet  wide  from  the  steamboat  wharf  at  Keyport  to  the 
8-foot  curve  in  Earitan  Bay.  a  distance  of  about  5,000  feet,  at  a  cost- of 
$30,475. 

No  money  for  this  purpose  was  furnished  until  August  2, 1882,  when 
the  whole  amount  was  appropriated,  and  in  1882-\83  a  channel  was 
dredged  from  the  steamboat  wharf  at  Keyport  to  the  8- foot  curve  in  the 
bay,  8  feet  deep  and  200  feet  wide,  except  for  a  short  stretch  between 
the  steamboat  wharf  and  the  wharf  of  the  New  York  and  Freehold 
Railroad,  where  it  was  only  1G0  feet  wide. 

No  appropriations  have  been  made  since. 

In  1884  an  appropriation  of  $10,000  was  recommended  to  complete 
the  improvement. 

The  commerce  of  Keyport  is  stated  to  have  increased  from  $3,0(ft),000 
in  1872  to  $5,650,000  in  1884,  and  it  is  recommended  that  the  improve- 
ment be  completed. 

July  1,  IftS,  amount  available $982  19 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 30  20 

July  1, 1886>  amount  available 951  99 

J  Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  15.) 

16.  Maitavcan  Creekj  New  Jersey. — Mattawan  Creek  empties  into 
Baritan  Bay  at  Keyport,  New  Jersey.  The  project  for  its  improvement, 
adopted  in  1881,  provided  for  a  channel  4  feet  deep  at  mean  low  water 
and  100  feet  wide  from  the  mouth  for  about  1.}  miles  up  and  thence  75 
feet  wide  to  the  head  of  navigation  at  the  Long  Branch  Railroad  cross- 
ing, 2  miles  above  the  mouth,  at  a  cost  of  $33,120. 

The  original  depth  was  2  feet  at  mean  low  water  and  the  range  of  tides 
4.7  feet 

The  appropriations  np  to  and  including  that  of  August  2,  1882, 
amounted  to  921,000.  With  this  a  channel  100  feet  wide  and  4  feet  deep 
had  been  dredged  np  to  Winkson'sDock, — feet  above  the  mouth;  thence 
to  a  point  600  feet  above  the  brick-yards,  4  feet  deep  and  50  feet  wide; 
thence  to  the  railroad  bridge,  a  distance  of  2,000  feet,  30  feet  wide,  and 
4  feet  deep ;  and  a  basin  was  dredged  opposite  the  steamboat  dock  at  the 
head  of  navigation,  so  as  to  enable  the  steamboat  to  turn. 

No  appropriation  has  been  made  since  that  of  August  2, 1882,  and  no 
vork  done  since  1883. 

Under  the  original  estimate  $12,120  is  required  to  complete  the  im- 
provement ;  but  by  a  subsequent  estimate  made  in  1884  it  was  esti- 
mated that  the  project  could  be  completed  for  $0,000. 

The  amount  of  commerce  of  the  creek  is  stated  to  be  valued  at  $150,000, 
consisting  of  $70,000  worth  of  bricks  and  $80,000  worth  of  sundries. 
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The  existing  commerce  does  not  seem  to  warrant  farther  appropria- 
tions at  present. 

{Amount  (estimated)  req nired  for  completion  of  existing  project $12,  ISO  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18B6    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  16.) 

17.  Cheesequdkes  Greek,  New  Jersey. — The  original  project,  adopted  in 
1879,  provided  for  a  new  outlet  5  feet  deep  from  the  creek  into  Raritau 
Bay,  at  right  angles  to  the  shore  line,  through  a  beach  which  put  across 
the  mouth  of  the  creek  from  the  right  bank,  and  which  had  forced  tbe 
outlet  nearly  half  a  mile  to  the  westward.  This  was  to  be  obtained  by 
dredging  and  constructing  parallel  jetties  each  side  of  the  dredged  chan- 
nel; the  old  outlet  was  to  be  closed  by  a  pile  dike,  and  a  channel  4 
feet  deep  and  from  50  to  100  feet  wide  was  to  be  dredged  from  the  month 
to  the  head  of  navigation,  3£  miles  up  the  creek.  In  this  distance  two 
dikes  were  to  be  built,  and  a  new  channel  to  be  made  through  the  marsh, 
was  to  cut  off  a  bend  in  the  creek. 

The  available  navigable  depth  in  the  creek  was  originally  1}  feet  at 
mean  low  water  over  the  shoals. 

The  rise  and  fall  of  tide  was  5.1  feet 

The  estimated  cost  of  the  improvement  was  $75,279. 

The  total  appropriations  up  to  June  30, 1886,  have  been  $40,000,  and 
with  this  amount  the  old  outlet  has  been  closed,  and  the  proposed  new 
channel  through  the  beach  dredged  out  into  Baritan  Bay  5  feet  deep, 
with  dikes  built  on  each  side. 

The  channel  has  shoaled  about  half  a  foot  since  the  dredging  was  done. 

No  work  has  been  done  above  the  month  of  the  creek,  but  it  is  be- 
lieved that  the  improvement  made  so  far  is  all  that  is  warranted  by  the 
present  commerce,  and  no  further  appropriation  is  asked  for. 

July  I,  1885,  amount  available $1  58 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 1  58 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  17.) 

18.  Baritan  Bay,  New  Jersey. — The  present  project,  adopted  in  1880, 
provides  for  opening  a  channel,  by  dredging,  8,000  feet  long,  300  feet 
wide,  and  21  feet  deep,  at  mean  low  water,  through  a  shoal  on  the  north 
side  of  Baritan  Bay,  east  of  Seguines  Point,  so  as  to  permit  the  passage 
of  deep-draught  vessels  to  or  out  from  the  Amboys  and  Karitan  River. 
The  original  depth  upon  the  shoal  was  14&  feet.  The  estimated  cost  of 
the  improvement  was  $126,500,  of  which,  up  to  June  30, 1886,  $120,000 
had  been  appropriated,  and  the  channel  was  completed  for  the  proposed 
length,  depth,  and  width  in  1884.  A  survey  made  in  1885  showed  that 
the  side  slopes  of  the  cut  had  run  in,  so  as  to  give  a  channel- width  of 
only  250  feet,  with  a  depth  of  21  feet. 

In  1884  it  was  recommended  that  an  interior  channel,  leading  from 
Great  Beds  Light  up  to  Perth  Amboy,  by  Ward's  Point,  on  the  Staten 
Island  shore,  should  be  dredged  300  feet  wide  and  21  feet  deep,  and 
in  1885  it  was  recommended  that  a  15-foot  channel,  300  feet  wide,  should 
be  dredged  from  outside  of  Great  Beds  Light  up  to  South  Amboy. 

The  estimated  cost  of  the  excavation  of  these  two  channels  and  for 
widening  the  channel  east  of  Seguines  Point  to  300  feet  was  $114,000. 
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The  channel  east  of  Seguines  Point  appears  to  be  sufficient  f?r  the  ex- 
isting commerce  at  present,  and  the  $37,500  appropriated  August  5, 
1886,  will  be  applied  to  the  interior  channels  after  a  survey  has  been 
made. 

The  shipments  of  coal,  iron  ore,  and  other  heavy  freights  from  the 
Amboys,  which  pass  through  this  channel,  is  very  large,  and  is  car- 
ried in  sea-going  vessels  and  steamers  drawing  20£  feet  and  under, 
and  the  existing  project,  as  modified  in  1884  and  1885,  should  be  ear- 
ned out.  v 

July  1, 1885,  amount  available $724  70 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 ~. 31  95 

Jnly  1, 1886,  amount  available 692  75 

Amount  appropriated  by  act  approved  August  5,  1886 37, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 38, 192  75 

:  Amount  (estimated)  required  for  completion  of  existing  project 76, 500  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  18.) 

19.  Raritan  River y  New  Jersey. — The  project  for  the  improvement  of 
this  river,  adopted  in  1874,  provided  for  a  channel  10  feet  deep  and  200 
feet  wide  from  the  month  np  to  New  Brunswick,  a  distance  of  12£  miles, 
by  means  of  diking  and  dredging,  at  a  cost  of  $2,093,G62.05.    v 

Sew  Brunswick  is  at  the  head  of  navigation,  although  the  river  is 
navigable  by  boats  of  light  draught  5  miles  further  up.  The  Delaware 
and  Baritan  Canal  opens  into  the  river  at  New  Brunswick  and  has  a 
depth  of  8  feet. 

When  the  improvement  was  begun  in  1874  the  river  was  obstructed  by 
two  long  shoals,  beginning  about  5  miles  above  the  mouth,  known  as  the 
8takes  and  the  Middle  Ground,  with  from  6  to  7  feet  water  on  them ;  the 
river  at  this  point  is  half  a  mile  wide,  and  it  was  proposed  to  contract  this 
width  to  about  800  feet  by  means  of  dikes,  and  to  dredge  a  channel  along 
them. 

For  4  miles  below  New  Brunswick  the  river  was  very  much  narrower, 
and  was  crossed  by  rock,  gravel,  and  bowlder  bars,  with  from  7  to  8  feet 
of  water  upon  them. 

A  slight  addition  to  the  original  project  was  made  in  1881,  providing 
lor  a  channel  100  feet  wide  and  5  J  feet  deep  atlow  water  inside  the  dikes 
«n  the  southern  side  of  the  river  at  the  Stakes  and  Middle  Ground ;  the 
estimated  cost  of  which  was  about  $50,000,  the  object  being  to  accom- 
modate the  factories  on  the  right  bank  of  the  river  which  were  cut  off 
torn  the  tnain  channel  by  the  dikes. 

Up  to  June  30, 1886,  $445,000  had  been  appropriated  for  the  improve- 
ment, and  the  following  work  had  been  done : 

The  dikes  at  the  Stakes  find  Middle  Ground  have  been  completed,  and 
there  is  a  channel  over  those  shoals  11£  feet  deep  at  mean  low  water, 
ad  varying  from  130  to  200  feet  in  width ;  4,000  linear  feet  of  the  pro- 
jected 13,000  feet  of  the  South  Channel  has  been  completed. 

On  this  part  of  the  river,  therefore,  the  following  work  remains  to  be 
tee  under  the  project:  to  widen  the  channel  at  the  Stakes  from  130  to 
MO  feet,  and  to  excavate  the  remainder  of  the  South  Channel  for  a 
Artaoce  of  9,000  feet.  No  work  has  been  done  on  this  part  of  the  river 
faring  the  fiscal  year  ending  June  30, 1886. 
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On  tte  upper  4  miles  of  the  river  the  only  important  work  that  has 
been  done  is  the  excavation  of  a  rock-reef  known  as  "  Rocky  Reach,* 
4  miles  below  New  Brunswick;  this  work  has  been  nearly  completed, 
as  a  channel  200  feet  wide  and  12  feet  deep  has  been  excavated  through 
the  shoal,  except  for  a  distance  of  150  feet  at  the  lower  end,  where  the 
width  is  only  180  feet.  The  only  work  done  on  this  part  of  the  river 
during  the  fiscal  year  ending  June  30, 1886,  was  the  excavation  of  6,392 
cubic  yards  of  material  from  Rocky  Reach  with  the  small  balance  of 
the  appropriation  of  July  5,  1884,  which  was  available  at  the  beginning 
of  the  fiscal  year. 

The  work  remaining  to  be  done,  therefore,  on  this  part  of  the  river  ia 
the  excavation  of  a  10-foot  channel  from  above  Rocky  Reach  to  New 
Brunswick,  a  distance  of  about  3£  miles,  and  the  finishing  of  the  little 
remaining  work  in  Rocky  Reach. 

Under  the  appropriation  of  $26,250  approved  August  5,  1886,  it  is 
proposed  to  extend  the  improvement  up-stream  from  Rocky  Reach  by 
dredging  and  blasting  towards  New  Brunswick. 

The  commerce  of  the  Raritan  River  is  very  large  and  thoroughly 
warrants  the  early  completion  of  the  project. 

One  hundred  thousand  dollars  is  recommended  to  be  appropriated 
for  the  fiscal  year  ending  June  30, 1888,  for  continuing  the  improvement 

July  1,  1885,  amount  available (10,737  41 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 10,109  43 

July  1,  188G,  amount  available 617  98 

Amount  appropriated  by  act  approved  August  5,  1886 26, 250  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 26,867  9? 


< 


Amount  (estimated)  required  for  completion  of  existing  project 1, 622, 412  05 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1888 ....! .* 100,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1*67. 

(See  Appendix  E  19.) 

20.  South  River.  New  Jersey. — This  river  is  a  tributary  of  the  Raritan 
River,  entering  it  from  the  southward  about  8£  miles  above  its  mouth. 

In  order  to  cut  off  a  great  bend,  a  canal  was  dug  by  the  New  Jersey 
Transportation  Company  about  fifty  years  ago  from  a  point  on  South 
River  to  the  Raritan,  1 J  miles  below  the  natural  mouth,  thereby  saving 
a  distance  of  over  3  miles. 

The  first  Government  survey  with  a  view  to  its  improvement  was 
made  in  1870,  and  $20,000  was  appropriated  and  expended  in  1872-'73 
in  deepening  the  canal. 

No  work  was  then  done  until  1879,  when  the  present  project  wa& 
adopted,  which  wras  to  form  a  channel  150  feet  wide  aud  8  feet  deep  by 
means  of  diking  and  dredging  from  the  lower  end  of  the  canal  up  to 
the  village  of  Little  Washington,  a  distance  of  about  1£  miles,  and  thence 
by  the  same  means  up  to  Old  Bridge,  4£  miles  further,  by  channels  100 
and  60  feet  wide  and  6  and  4  feet  deep,  respectively.  The  project  also 
provided  for  closing  up  the  old  channel  about  2£  miles  above  its  mouth. 

The  estimated  cost  of  the  project  was  $194,695,  of  which  $56,000  had 
been  appropriated  up  to  June  30, 1886.  With  this,  dikes  have  been  built 
on  each  side  of  the  canal  for  about  half  its  length  up  from  its  mouth, 
and  a  long  training-dike  has  been  built  on  the  south  (right)  bank  be- 
tween the  head  of  the  canal  and  Little  Washington.    With  the  excep- 
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tion  of  catting  a  short  channel  through  a  shoal  just  above  Littje  Wash- 
ington, no  work  has  been  done  above  the  village. 

The  dikes  appear  to  have  done  good  service  so  far,  but  it  will  be 
necessary  to  protect  the  banks  of  the  canal  through  its  entire  length, 
as  they  are  undermining  and  falling  in,  so  that  shoals  are  forming  rap- 
idly. 

No  work  has  been  done  during  the  fiscal  year. 

Under  the  appropriation  of  August  5, 1886,  it  is  proposed  to  extend 
[he  dikes  in  the  canal  up-stream. 

For  so  small  a  stream  the  commerce  is  large,  and  indicates  that  the 
river  is  worthy  of  improvement  under  the  present  project. 

Jalyl,  1885,  amount  available $382  63 

July  1, 18d6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 21  36 

July  1, 1886,  amount  available 361  27 

Amount  appropriated  by  act  approved  August  5,  1886 -5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 -. -      5, 361  27 

I  Amount  (estimated)  required  for  completion  of  existing  project 133, 695  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888.     10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  20.) 

21.  Woodbridge  Creek,  New  Jersey. — The  project  for  this  improvement 
adopted  in  1878,  provided  for  dredging  a  channel  80  feet  wide  and  12 
feet  deep  at  mean  high  water  from  the  mouth  of  the  creek  up  to  the  town 
dock,  a  distance  of  about  2  miles,  over  which  a  depth  of  from  ii  to  12 
feet  at  mean  high  water  had  originally  existed. 

The  estimated  cost  of  this  improvement  was  $13,809.14 ;  $19,000  had 
been  appropriated  to  June  30, 1886,  for  this  improvement,  which  has 
been  virtually  completed,  and  the  channel  appears  to  be  ample  for  the 
existing  commerce.    No  appropriation  is  therefore  asked  for. 

The  exceedingly  high  prices  of  dredging  increased  the  cost  of  the  work 
50  per  cent,  more  than  the  original  estimate. 

The  commerce  of  the  creek  consists  in  shipments  of  brick,  tiles,  and 
fire-clay  from  seven  factories,  situated  on  the  creek  from  the  mouth  to 
the  town  dock*,  and  from  the  numerous  beds  of  tine  clays  and  fire-clay 
which  are  situated  near  its  banks.  The  commerce  of  the  creek  is  esti- 
mated at  about  120,000  tons  yearly,  carried  in  vessels  of  from  6  to  10 
feet  draught. 

(  Amount  (estimated)  required  for  completion  of  existing  project f  10, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  acts  of  18G6  and  1807. 

(See  Appendix  E  21.) 

22.  Rahicay  River %  New  Jersey. — The  project  for  improvement  of  this 
liver,  adopted  in  1S78,  provided  for  dredging  a  channel  from  Brick- 
town,  nearly  4  miles  above  the  mouth,  up  to  the  Main  Street  Bridge,  in 
the  town  of  Rah  way,  a  distance  of  0,900  feet.  The  channel  proposed 
wan  to  be  125  feet  wide  and  8  feet  deep  at  mean  high  water  from  Brick- 
town  to  the  Milton  Avenue  Bridge  in  Rah  way,  a  distance  of  5,500  feet, 
tod  thence  only  100  feet  wide  and  8  feet  deep  at  mean  high  water  up  to 
the  bead  of  navigation  at  the  Main  Street  Bridge,  a  distance  of  1,400 
fet. 

The  range  of  tides  is  5.3  feet. 
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The  estimated  cost  of  this  work,  including  the  removal  of  a  large 
bowlder  at  Bricktown,  was  $36,653.  Up  to  and  including  the  act  of 
August  2. 1882,  $37,000  had  been  appropriated  for  this  improvement, 
with  which  an  improved  channel  not  less  than  7  feet  in  depth  at  mean 
high  water  has  been  obtained  to  within  550  feet  of  the  head  of  naviga- 
tion at  the  Main  Street  Bridge. 

No  appropriation  has  been  made  since  that  of  August  2, 1882. 

Owing  to  the  great  difference  between  the  originally  estimated  and 
the  actual  price  of  dredging,  it  was  estimated  in  1882  that  to  carry  oat 
the  project  would  increase  the  estimated  cost  $37,500,  but  it  is  also 
stated  in  the  report  for  1883,  as  well  as  in  subsequent  reports,  that  the 
existing  channel  is  sufficient  for  the  present  needs  of  commerce,  which 
has  fallen  from  an  estimated  amount  of  120,500  tons  in  1879  to  48,500 
tons  in  1884  and  1885. 

The  channel  may  be  regarded  as  sufficient  for  the  present  require- 
ments of  the  commerce,  and  no  further  appropriation  is  now  asked  for. 

July  1,  1885,.  amount  available $200  70 

July  1,  1886,* amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 21  10 


I 


Julyl,  1886,  amount  available 179  60 

Amount  (estimated)  required  for  completion  of  existing  project 29, 250  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  2fc.) 

23.  Elizabeth  River,  New  Jersey. — The  project  for  this  improvement, 
adopted  in  1879,  provided  for  dredging  a  channel  7  feet  deep  at  mean 
high  water,  and  60  feet  wide,  from  the  mouth  of  the  river  up  to  the  Stone 
Bridge  at  Broad  street,  in  the  city  of  Elizabeth,  a  distance  of  2f  miles. 

Before  this  improvement  was  begun,  there  was  a  depth  at  mean  high 
water  of  8£  feet  at  the  mouth,  and  3  feet  at  the  Stone  Bridge,  white  the 
depth  for  nearly  a  mile  below  the  bridge  was  only  from  3  feet  to  3£  feet. 

The  mean  rise  and  fail  of  the  tides  is  stated  to  be  4.7  feet  at  the  mouth 
and  3.4  feet  at  the  Stone  Bridge. 

The  estimated  cost  of  this  improvement  was  $25,530;  but,  on  account 
of  the  excessively  high  prices  bid  for  the  dredging  in  carrying  out  the 
work,  this  estimate  was  increased  in  1881  to  $43,160.       * 

Twenty-seven  thousand  dollars  have  been  appropriated  for  the  im- 
provement up  to  June  30, 1886,  with  which  a  channel  7  feet  deep  at  mean 
high  water,  and  from  50  to  60  feet  wide,  has  been  dredged  from  the 
mouth  nearly  up  to  the  Stone  Bridge. 

It  has  been  stated  in  previous  reports  that  this  is  all  that  is  required 
for  the  existing  commerce,  and  no  furthor  appropriation  is  asked  for  at 
present. 

July  1,  1885,  amount  available $601  64 

Julyl,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 20  80 

Julyl,  1886,  amount  available 580  84 

i  Amount  (estimated)  required  for  completion  of  existing  project 16, 160  00 

<  Submitted  in  compliance  with  the  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  23.) 

24.  Channel  between  Staten  Island  and  New  Jersey. — The  improvement 
of  this  channel  has,  so  far,  been  restricted  to  that  part  of  Staten  Island 
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Bound,  about  If  miles  long,  which  lies  between  Elizabethport,  N.  J.,  and 
Newark  Bay. 

The  project  for  its  improvement,  first  proposed  in  1873  and  since  mod- 
ified, provides  for  dredging  a  channel  east  from  Elizabethport  to  the 
deep  waters  of  the  Kill  von  Kull  400  feet  wide  and  13  feet  deep  at  mean 
low  water.  At  first  it  was  meant  to  make  only  the  middle  part  of  this 
channel  13  feet  deep,  the  outside  part  being  but  12  feet  deep. 

Previous  to  the  beginning  of  this  work  9£  feet  had  existed  over  this 
shoal  at  mean  low  water. 

The  estimated  cost  of  dredging  this  channel  to  the  full  depth  of  13 
feet  was  $150,000.  In  addition  to  this,'  it  was  decided,  should  it  be 
found  necessary,  to  build  four  dikes  along  the  line  of  the  channel,  two 
on  the  north  side  and  two  on  the  south,  the  estimated  cost  of  which  was 
160,000,  making  the  total  cost  of  the  proposed  improvement  $210,000. 

Up  to  June  30, 1886,  $154,000  have  been  appropriated  for  this  work. 
With  this  amount  the  channel  has  been  given  the  fall  width  and  depth 
proposed,  and  in  1874-^75  2,237  linear  feet  of  dike  were  built  on  the  south 
side  of  the  channel,  under  the  first  project. 

It  is  not  thought  advisable  at  present  to  begin  either  of  the  four  dikes 
proposed  in  the  modified  project  of  1880,  and  it  is  proposed  to  main- 
tain the  channel  by  dredging  and  to  widen  certain  parts  so  as  to  enable 
Teasels  to  pass  each  other  more  easily. 

The  $15,000  appropriated  by  act  of  Congress  approved  August  5, 
1886,  will  be  applied  to  dredging,  and  a  further  sum  of  $30,000  is  asked 
for  continuing  the  improvement. 

My  1,1865,  amount  available $397  47 

July  1, 1886,  amount  expended  during  fiscal  J  ear,  exclusive  of  liabilities 

outstanding  July  1.  18S5 397  47 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 91, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  24.) 

25.  Passaic  River,  New  Jersey, — The  Passaic  is  a  large  river  in  New 
Jersey,  emptying  into  Newark  Bay.  It  is  navigable  to  Passaic,  about 
13  miles  above  its  mouth.  Four  miles  above  the  mouth  is  situated  the 
city  of  Newark,  N.  J. 

The  appropriation  for  this  river  has  been  divided  into  two  parts : 

L  The  Passaic  Biver  above  Newark,  from  the  Pennsylvania  Railroad 
Bridge,  in  the  city  of  Newark,  to  the  head  of  navigation  at  Passaic. 

2.  The  Passaic  Biver  below  Newark,  from  the  Pennsylvania  Bailroad 
Bridge  down  to  the  mouth. 

L  The  Passaic  Biver,  above  Newark:  The  original  navigable  depth 
of  this  part  of  the  river  was  about  2  J  feet  at  mean  low  water,  the  rise  and 
Ml  of  tides  being  nearly  5  feet  at  Newark  and  3  feet  at  Passaic. 

The  channel  was  obstructed  by  rocky  and  gravelly  bars,  notably 
those  called  Middle  Bar,  Lime  Kiln,  Belleville,  Butherford  Park,  and 
Hotanan's. 

The  project  for  its  improvement,  adopted  in  1872,  provided  for  ob- 
taining, by  means  of  diking  and  dredging,  a  channel  6  feet  deep  and  from 
•>  to  70  font  wide  from  Newark  up  to  Passaic,  the  estimated  cost  of 
whieh  was  $123,924. 

Up  to  June  30, 1886,  $124,000  had  been  appropriated ;  and  a  channel 
wt  less  than  6  feet  in  depth  apd  from  60  to  125  feet  wide  had  been 
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obtained  from  the  Pennsylvania  Railroad  Bridge  in  Newark  to  Passaic, 
the  Lead  of  navigation. 

The  dredged  channels  have  slightly  deteriorated  at  different  times, 
but  the  project  may  be  called  completed. 

The  $2,250  allotted  by  act  of  August  5, 1886,  for  this  part  of  the  river 
will  be  applied  to  removing  any  obstructions  which  may  form  in  the 
river  from  ice  or  freshets  next  spriug. 

The  commerce  of  this  part  of  the  river  is  quite  large. 

July  1, 1885,  amount  available $2,272  26 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 2,034  30 

July  1, 1886,  amount  available 237  96 

Amount  appropriated  by  act  approved  August  5,  1886 2, 250  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 • .2, 487  96 

Amount  (estimated)  required  for  completion  of  existing  project 7,512  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

2.  The  Passaic  River  below  Newark  :  The  project  for  this  part  of  the 
river,  adopted  in  1880,  provided  for  obtaining  a  10-foot  channel  at  mean 
low  water,  200  feet  wide,  from  the  Pennsylvania  Railroad  Bridge  in 
Newark  to  Newark  Bay,  by  means  of  diking  and  dredging,  the  esti- 
mated cost  being  $232,875. 

In  1884  this  project  was  modified  so  as  to  include  the  deepening  of 
the  channel  through  certain  shoals  in  Newark  Bay  by  dredging  and  by 
extending  the  dike  at  the  mouth  of  the  river  about  8,000  feet  into  the 
bay,  as  it  was  found  that  these  shoals  had  less  water  over  them  than 
the  improved  channel  in  the  river. 

The  estimated  cost  of  this  modification  was  $121,000,  making  a  total 
estimate  for  the  whole  project  of  $353,875.  Of  this,  $148,000  had  been 
appropriated  up  to  June  30,  1S8G,  and  a  channel  through  the  bay  and 
up  the  river  to  the  Newark  and  New  York  Railroad  Bridge  has  been 
excavated  12  feet  deep  and  200  feet  wide.  From  the  Newark  and  New 
York  Railroad  Bridge  up  to  the  Pennsylvania  Railroad  Bridge  a  channel 
varying  in  width  from  100  to  200  feet,  and  12  feet  deep,  has  been 
dredged,  and  4,705  linear  feet  of  diking  has  been  built  at  the  mouth  of 
the  river.  t 

To  complete  the  improvement  7,300  linear  feet  of  diking  will  have  to 
be  built  in  Newark  Bay  and  the  channel  dredged  to  full  width  above 
the  Newark  and  New  York  Railroad  Bridge. 

With  the  appropriation  of  $24,000  made  by  act  of  Congress  of  Au- 
gust 5,  188G,  for  this  part  of  the  river,  it  is  proposed  to  extend  the  dik- 
ing into  the  bay  a  distance  of  1,000  linear  feet. 

The  commerce  of  the  river  up  to  Newark  is  estimated  at  1,200,000 
tons  yearly,  besides  which  the  commerce  of  the  Hackeusack  uses  the 
channel  in  Newark  Bay. 

The  commerce  warrants  the  completion  of  the  project  as  soon  as  possi- 
ble ;  $125,000  is  asked  by  the  officer  in  charge  for  the  fiscal  year  ending 
June  30, 188G,  to  continue  the  improvement. 

July  1,  1^85,  amount  available $6,711  12 

July  1,  1880,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 6,138  30 

July  1,  1886,  amount  available 57*2  82 

Amount  appropriated  by  act  approved  August  5,  1886 24,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 24, 572  82 
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f  Amount  (estimated)  required  for  completion  of  existing  project $181, 875  00 

J  Amount  that  can  be  profitably  expended  in  fiecal'y  ear  e  nd  i  o  g  J  u  ne  30, 18c8      60, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acta  of  1866  and  1867. 

(See  Appendix  E  25.) 

IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS  AND  OP 
RIVERS  IN  NEW  JERSEY — HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY— CONSTRUCTION  OF  PIER  AT  LEWES— DELAWARE 
BREAKWATER. 

Officer  in  charge,  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

1.  Delaware  River  from  Trenton,  New  Jersey r,  to  its  mouth. — Trenton  is 
the  head  of  natural  navigation  on  the  Delaware  River.  Between  Trenton 
and  the  upper  part  of  Philadelphia,  a  distance  of  about  30  miles,  the 
river  in  its  orginal  condition  was  obstructed  by  shoals  which  reduced 
the  depth  at  low  water  to  3  or  4  feet  in  the  upper  part,  and  to  6  or  7 
feet  in  the  lower  part  of  this  distance  of  30  miles. 

Below  Philadelphia  the  river  in  its  original  condition  presented  ob- 
structions at  Mifflin  Bar  which  reduced  the  depth  at  mean  low  water  to 
17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at  Bulk- 
head Shoals  and  Dan  Baker  Shoals  to  about  20  feet. 

The  project  for  the  comprehensive  improvement  of  the  Delaware 
River  between  Trenton  and  the  upper  part  of  Philadelphia  has  not  yet 
been  considered.  Efforts  in  the  past  have  been  directed  toward  reliev- 
ing commerce  from  the  obstructions  which  exist  in  the  upper  8  or  10 
miles  of  the  river,  or  that  part  between  Kinkora  Bar  and  Trenton.  This 
part  of  the  river  was  originally  obstructed  with  shoals  which  reduced 
the  available  depth  at  low  water  to  from  3  to  4  feet.  By  dredging,  a 
depth  of  from  6  to  7  feet  has  been  obtained  iu  this  upper  10  miles  of 
river,  except  at  Periwig  Shoal,  which  is  about  2£  miles  below  Tren- 
ton, where  there  is  at  present  a  depth  of  only  3  feet  at  low  water.  A 
detailed  survey  of  the  river  between  Bridesburg  and  Trenton  is  in  prog- 
ress for  the  purpose  of  obtaining  the  necessary  data  for  determining 
npon  a  comprehensive  plan  for  the  permanent  improvement  of  the  river 
between  Trenton  and  the  upper  part  of  Philadelphia  to  meet  the  re- 
quirements of  commerce,  and  also  the  plan  adopted  for  the  improve- 
ment of  the  river  at  and  below  Philadelphia. 

The  efforts  of  the  past  to  improve  the  river  between  Philadelphia  and 
the  bay  have  been  confined  to  dredging,  except  at  Schooner  Ledge,  where 
solid  rock  has  been  removed,  under  appropriations  for  special  localities 
and  also  under  general  appropriations  for  the  Delaware  River  below 
Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of  War 
for  the  purpose  of  considering  the  subject  of  the  permanent  improve- 
ment of  Delaware  River  and  Bay,  recommended,  under  date  of  January 
23, 1885,  the  formation  of  a  ship-channel  from  a  point  opposite  Phila- 
delphia and  about  midway  between  the  American  Shipbuilding  Com- 
pany's yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delaware  Bay, 
having  a  least  width  of  600  feet,  and  a  depth  of  26  feet  at  mean  low 
water.  The  formation  of  such  a  chanfiel  is  to  be  obtained,  except  at 
8chooner  Ledge,  where  rock  would  require  to  be  removed,  by  regula- 
ting the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging  where 
necessary  as  au  aid  to  such  contracting  and  regulating  works.  The 
estimated  cost  of  obtaining  a  channel  of  the  above  dimensions  is  about 
12,425,000,  which  covers  the  estimated  cost  of  the  permanent  improve- 
ment of  the  Delaware  River  between  the  upper  part  of  Philadelphia 
and  deep  water  in  the  bay.    The  entire  cost  of  the  permanent  improve- 
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ment  of  the  river  between  Trenton,  BT.  J.,  and  its  mouth  cannot  be 
stated  until  after  the  completion  of  the  survey  between  Bridesburg  and 
Trenton  and  the  formation  of  a  project  based  thereon. 

The  entire  amount  expended  on  the  improvements  of  the  Delaware 
Eiver  from  1836  to  June  30, 1885,  under  appropriations  both  for  the  gen- 
eral river  and  for  special  localities,  was  $1,364,746.87,  of  which  $45,000 
was  expended  on  that  part  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia.  At  the  latter  date,  there  had  been  formed  a 
channel  of  navigable  width  and  7  feet  deep  at  mean  low  water  through 
the  bars  between  Bridesburg  and  Bordentown ;  200  feet  wide  and  9  feet 
deep  at  mean  low  water  over  the  bar  between  Bridesburg  and  the  head 
of  Petty's  Island  Bar ;  225  feet  wide  and  24  feet  deep  through  Petty'8 
Island  Bar ;  300  feet  wide  and  10  feet  deep  at  mean  low  water  through 
Smith's  Island  Bar ;  300  feet  wide  and  26  feet  deep  at  mean  low  water 
through  Mifflin  Bar;  330  feet  wide  and  24  feet  deep  at  mean  low-water 
through  Schooner  Ledge ;  470  feet  wide  and  24  feet  deep  through  Cherry 
Island  Flats ;  aud  385  feet  wide  and  24  feet  deep  at  low  water  through 
Bulkhead  Shoals. 

During  the  fiscal  year  ending  June  30, 1886,  the  sum  of  $134,971.05 
was  expended  in  surveys,  examinations,  and  tidal  observations;  in 
dredging  through  Five  Mile  Bar  just  above  Petty's  Island,  in  the  main 
ship-channel  west  of  Petty's  Island,  and  at  Mifflin  Bar;  and  in  dike 
construction  near  Periwig  Shoals  above  Bordentown,  between  Fisher's 
Point  and  the  upper  end  of  Petty's  Island,  and  between  Hog  and  Maiden 
islands  near  Mifflin  Bar. 

The  dredging  through  Five  Mile  Bar  is  still  in  progress,  and  has  re- 
sulted, so  far,  in  opening  a  channel  between  the  deep  water  above  and 
below  the  bar  about  100  feet  wide  and  10  feet  deep  at  mean  low  water. 
The  dredging  west  of  Petty's  Island  has  widened  the  main  channel  to  a 
width  of  about  400  feet,  with  a  depth  of  from  24  to  26  feet  at  mean  low 
water.  The  dredging  at  Mifflin  Bar  was  applied  to  the  deepening  of 
the  previously  dredged  channel  to  a  depth  of  26  feet  at  mean  low  water. 
The  dikes  are  as  yet  unfinished  and  the  extent  of  their  action  towards 
deepening  adjacent  channels  undetermined. 

An  appropriation  of  $500,000  is  recommended  for  the  fiscal  year  end- 
ing June  30, 1888,  which  would  be  applied  in  accordance  with  the  ap- 
proved project. 

July  1,  1885,  amount  available $185,555  96 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $133, 273  88 

July  1,  1886,  outstanding  liabilities 34,374  09 

167,647  97 

July  1, 1886,  amount  available 17,907  99 

Amount  appropriated  by  act  approved  August  5,  1886 210, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 227, 907  99 


'Amount  (estimated)  required  for  completion  of  existing  project "2, 215, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1888 -* 500,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F.l.) 

*  This  amount  of  $2,215,000  covers  the  estimated  cost  of  the  permanent  improvement 
of  the  Delaware  River  between  the  upper  part  of  Philadelphia  and  deep  water  in  the 
bay.  The  entire  cost  of  the  permanent  improvement  of  the  river  between  Trenton, 
N.  J.,  and  its  mouth  cannot  oe  stated  until  after  the  completion  of  tbe  survey  now 
in  progress  between  Bridesburg  and  Trenton  and  the  formation  of  a  project  baae4 
thereon. 
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2.  Delaware  River  at  Schooner  Ledge. — This  locality  is  about  19  miles 
below  Philadelphia.  Ip  its  original  condition  the  obstruction  to  naviga- 
tion consisted  of  a  ledge  of  rock,  with  superposed  gravel  and  bowlders, 
lying  in  the  main  ship-channel  quite  close  to  the  Delaware  shore.  The 
depth  of  water  over  this  ledge  was  about  18  feet  and  the  obstruction  was 
dangerous  to  navigation. 

The  original  project  for  its  improvement  was  to  obtain  a  channel  24 
feet  deep  at  mean  low  water  by  the  removal  of  rock  and  other  material, 
at  an  estimated  cost  of  $227,000.  Under  the  general  project  of  the 
Board  of  Engineers  of  1884  the  improvement  of  this  part  of  the  river 
vas  included  in  the  comprehensive  plan  for  the  permanent  improvement 
of  Delaware  River  and  bay  so  as  to  obtain  a  depth  of  26  feet  at  mean 
low  water,  with  a  least  channel-width  of  600  feet  at  all  points  where  a 
less  depth  and  width  now  exist  below  Philadelphia. 

Work  under  the  original  project  was  commenced  in  1879,  and  con- 
tinued to  1884,  when  the  available  funds  became  practically  exhausted. 
The  amount  expended  to  June  30, 1885,  was  $169,837.07,  and  had  re- 
salted  in  the  formation  of  a  channel  through  the  ledge  330  feet  wide  and 
24  feet  deep  at  mean  low  water. 

Specific  appropriations  are  not  recommended  for  this  work.  The  im- 
provement of  this  locality  is  considered  in  the  report  of  the  Board  of  En- 
gineers of  1884,  and  forms  a  part  of  the  comprehensive  plan  for  the  perma- 
nent improvement  of  the  Delaware  Biver  as  recommended  by  the  Board. 

Jnlyl,  1885,  amount  available $162  93 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 18d5 16J  93 

Amount  (estimated)  required  for  completion  of  existing  project (*) 

(See  Appendix  F  2.) 

3.  Delaware  River  near  Cherry  Island  Flats. — This  locality  is  abont  28 
miles  below  Philadelphia.  In  its  original  condition  the  obstruction  to 
navigation  consisted  of  a  shoal  about  2  miles  in  length  between  the 
31-foot  carves,  carrying  a  least  depth  of  about  18  feet  at  mean  low 
water. 

The  original  project  for  its  improvement  was  to  obtain  by  dredging 
a  channel  of  navigable  width  and  24  feet  deep  at  mean  low  water,  at  an 
estimated  cost  of  $522,720.  Under  the  general  project  of  the  Board  of 
Engineers  of  1884  the  improvement  of  this  part  of  the  river  was  in- 
cluded in  the  comprehensive  plan  for  the  permanent  improvement  of 
Delaware  Biver  and  bay,  so  as  to  obtain  a  depth  of  26  feet  at  mean  low 
water,  with  a  least  channel- width  of  600  feet,  at  all  points  where  a  less 
depth  and  width  now  exist  below  Philadelphia. 

Work  under  the  original  project  was  commenced  in  1879  and  con- 
,  tinned  through  1883,  when  the  available  funds  became  practically  ex- 
horted. 

The  amount  expended  to  June  30, 1885,  was  $398,543.26,  and  had  re- 
Ailed  in  the  formation  of  a  dredged  channel  through  the  shoal  about 
470  feet  wide  and  24  feet  deep  at  mean  low  water. 

Specific  appropriations  are  not  recommended  for  this  work.    The  im- 

E»vement  of  this  locality  is  considered  in  the  report  of  the  Board  of 
gineers  of  1884,  and  forms  a  part  of  the  comprehensive  plan  for  the 
iennanent  improvement  of  the  Delaware  Biver,  as  recommended  by  the 

•fcelndedin  amount  required  for  completion  of  existing  project,  "Delaware  River 
"~  Trenton,  N.  J.,  to  ita  moutV' 
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July  1,  1885,  amount  available $1,456  74 

July  1,  18HG,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 1,45674 

Amount  (esti mated)  required  for  completion  of  existing  project (*) 

(See  Appendix  F  3.) 

4.  Frankford  Creek,  Pennsylvania. — This  creek  flows  eastward  to  the 
Delaware  lliver,  through  the  northern  portion  of  the  city  of  Philadel- 
phia. The  grounds  of  the  Frankford  Arsenal  border  upon  the  left  bank 
of  the  creek.  In  its  original  condition  it  had  a  low- water  width  of 
about  100  feet,  and  a  low- water  depth  of  about  5  feet  at  its  month, 
above  which  it  rapidly  shoaled  for  a  distance  of  about  3  miles,  to  the 
head  of  tidal  flow. 

The  original  project  proposed  the  formation  of  a  dredged  channel  50 
feet  wide  from  its  mouth  to  Frankford  avenue,  a  distance  of  about  3 
miles,  the  channel  to  have  a  depth  of  3  feet  at  mean  low  water  at  its 
upper  end,  and  increasing  to  7  feet  at  its  mouth.  The  estimated  cost 
was  $40,000. 

The  act  of  August  2, 1882,  appropriated  $10,000,  which  was  applied 
to  the  formation  of  a  dredged  channel  7  feet  deep  from  its  mouth  to 
Horseshoe  Bend. 

This  creek,  being  entirely  within  the  corporate  limits  of  Philadelphia, 
is  being  regulated  by  the  city,  and  no  further  appropriation  for  its  im- 
provement by  the  United  States,  is  recommended. 

No  work  has  been  done  since  1883.  The  amount  expended  to  June 
30, 1885,  was  $9,442.83. 

July  1,  1885,  amount  available $557  17 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 292  67 

July  1,1886,  amount  available 264  50 


I 


Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  4.) 

5.  Schuylkill  River,  Pennsylvania. — When  the  work  of  improvement 
was  commenced  in  1870  there  was  a  channel  of  entrance  into  the  mouth 
of  the  river  carrying  a  depth  of  only  15  feet  at  mean  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide  with  a  depth  of  20  feet 
from  the  mouth  of  the  river  to  Gibson's  Point,  and  a  depth  of  18  feet 
from  thence  to  Chestnut  Street  Bridge  in  Philadelphia. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  mean 
low-water  channel  between  the  mouth  and  Girard  Point  to  400  feet  wide 
and  24  feet  deep,  and  from  Girard  Point  to  Gibson's  Point  to  250  feet 
wide  and  20  feet  deep. 

The  amount  expended  upon  these  projects  to  June  30,  1885,  was 
$331,701.23,  and  has  resulted  in  the  formation  of  a  channel  as  follows: 
From  the  mouth  to  Girard  Point  piers,  a  distance  of  about  1  mile,  the 
channel  was  300  feet  wide  and  24  feet  deep  at  mean  low  water;  from 
Girard  Point  to  Gibson's  Point,  a  distance  of  about  3  miles,  the  channel 
was  150  to  200  feet  wide  and  20  feet  deep;  from  Gibson's  Point  to  Chest- 
nut Street  Bridge,  a  distance  of  about  3  miles,  the  channel  was  150  feet 

*  Included  in  amount  required  for  completion  of  existing  project,  "  Delaware  River 
from  Trenton,  N.  J.,  to  its  mouth." 
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wide  and  18  feet  deep  at  mean  low  water.  This  latter  reach  of  river  has 
required  no  other  improvement  than  the  removal  of  about  1,000  cubic 
yards  of  rock  near  Locust  and  South  streets. 

Daring  the  fiscal  year  ending  June  30, 1886,  the  sum  of  $17,914.15 
was  expended  in  widening  and  deepening  the  channel  at  points  between 
Gibson's  and  Girard  points  by  the  removal  of  about  36,000  cubic  yards 
of  material. 

The  sum  of  $75,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1888,  in  continuing  the  dredging  of  the  channel.  The 
commerce  of  the  river  is  rapidly  increasing,  and  the  improvement  of 
the  river  to  the  completion  of  the  existing  project  would  be  of  great  ad- 
vantage. 

Jnly  1, 1885,  amount  available $11,578  97 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 11,194  35 

Jnly  1,  1886,  amount  avaUable 384  62 

Amount  appropriated  by  act  approved  August  5,  1886 18, 750  00 

Amount  available  for  fiscal  year  ending"  June  30, 1887 19, 134  62 

f  Amount  (estimated)  required  for  completion  of  existing  project 1 16',  250  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearending  J  tine  30, 1888    58, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acta  of  1866  and  1867 

(See  Appendix  F  5.) 

6.  Ice-harbor  at  Marcus  Hocik,  Pennsylvania. — This  work  in  its  present 
plan  was  commenced  in  1867,  the  object  being  to  provide  a  harbor  to 
protect  vessels  against  moving  ice. 

The  original  project  with  the  amendments  thereto  proposed  the  con- 
struction of  stone  piers  behind  which  vessels  could  anchor,  and  the  con- 
struction of  a  bulkhead  about  1,800  feet  in  length,  parallel  to  the  shore 
line,  and  about  150  feet  outside  of  high-water  line,  together  with  the 
deepening  by  dredging  of  the  area  behind  the  piers  and  in  front  of  the 
bulkhead. 

The  amount  expended  from  1866  to  June  30, 1885,  was  $171,561.84, 
and  resulted  in  the  construction  of  three  landing- piers  and  seven  detached 
ice-piers,  and  the  deepening  by  dredging  to  a  depth  of  18  feet  of  a  part 
of  the  area  between  the  first  and  second  pair  of  piers.  Extensive  re- 
pairs were  also  made  to  the  piers  from  time  to  time. 

The  work  done  rendered  the  harbor  available  for  a  limited  number  of 
vessels  of  comparatively  light  draught  seeking  protection  against  run- 
ning ice. 

During  the  fiscal  year  ending  June  30, 1886,  $7,438.16  was  expended 
in  deepening,  by  dredging  to  a  depth  of  22  feet  at  mean  low  water,  the 
area  between  the  first  and  second  pairs  of  ice-piers,  and  to  a  depth  of  24 
feet  the  area  between  the  second  and  third  pairs  of  ice-piers.  A  group 
of  mooring  piles  was  also  placed  midway  between  the  inner  lines  of  the 
first  and  second  and  the  second  and  third  pairs  of  ice-piers.  This  work 
renders  about  two-thirds  of  the  harbor  available  at  mean  low  water  for 
vessels  drawing  from  22  to  26  feet,  and  gives  also  increased  mooring  facil- 
ities. 

The  amount  required  for  the  completion  of  the  existing  project  could 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1888,  in 
giving  increased  harbor  f^ilities.  by  the  construction  of  the  bulkhead, 
and  dredging.  W 
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July  1,  1885,  amount  available $7,438  16 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 7,438  16 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

(Amount  (estimated)  required  for  completion  of  existing  project 35, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    35, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  C.) 

7.  Ice-harbor  at  head  of  Delaware  Bay,  Delaware. — The  act  of  August  2, 
1882,  appropriated  $25,000  for  the  commencement  of  work  on  the  ice- 
harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sunken  piers,  the  remains  of  an  old  ice-harbor,  in  the  channel  east  of 
Eeedy  Island,  Delaware. 

The  necessity  for  an  ice-harbor  at  the  head  of  Delaware  Bay  has  long 
been  recognized,  and  considerable  study  has  been  devoted  to  the  ques- 
tions of  location  and  general  plan  of  construction.  As  to  location,  the 
prevailing  judgment  would  place  the  ice-harbor  at  or  very  near  Liston's 
Point.  The  plan  of  construction  which  has  been  hitherto  proposed  in 
general  terms  provided  for  a  nearly  inclosed  area,  by  means  of  a  barrier, 
to  protect  vessels  against  moving  ice.  This  barrier  was  to  consist  of 
iron  piles  placed  at  intervals  and  connected  with  an  iron  superstructure 
so  arranged  as  to  either  hold  or  ward  the  ice  from  the  area  within  the 
barrier.  The  cost  of  such  an  ice-harbor  has  been  variously  estimated 
at  from  $300,000  to  $400,000. 

In  the  opinion  of  the  officer  in  charge  the  plan  of  detached  ice-break- 
ers, as  heretofore  used  in  ail  the  ice-harbors  on  the  Delaware  River,  is 
preferable  to  that  of  an  inclosed  area,  which  latter  would  prevent  the 
broken  ice  from  escaping  from  the  harbor;  but  as  to  whether  these  ice- 
breakers should  consist  of  stone  piers,  or  pile  piers,  or  floating  pontons 
requires  more  time  for  decision. 

The  problem  of  successfully  designing  and  constructing  an  ice-harbor 
at  the  head  of  Delaware  Bay  is  difficult,  and  of  a  character  where  prece- 
dent furnishes  but  small  guidance  j  therefore,  before  the  work  is  com- 
menced the  most  careful  examination  and  study  should  be  given  to  the 
question. 

The  amount  expended  to  June  30, 1885,  was  $7,500,  of  which  $3,700 
was  applied  to  the  removal  of  the  sunken  piers  back  of  Reedy  Island, 
as  provided  in  the  act  of  August  2,  1882,  making  the  appropriation  of 
$25,000.  The  balance  of  $3,800  was  expended  iu  surveys,  examina- 
tions, and  preliminary  studies. 

During  the  fiscal  year  ending  June  30, 1886,  nothing  was  expended. 

No  appropriation  is  recommended  at  present  by  the  officer  in  charge. 

Julyl,  1885,  amount  available $17,500  00 

July  1, 1886,  amount  available 17,500  00 

I  Amonnt  (estimated)  required  for  completion  of  existing  project ....  381 ,  090  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  7.) 

8.  Construction  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Delaware*— 
The  original  project  for  this  work  proposed  the  construction  of  a  landing- 
pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of  the 
breakwater  into  Delaware  Bay  to  a  depth  o£22  feet  at  mean  low- water, 
the  pier  to  consist  of  a  substructure  of  wf ought-iron  screw-piles  sur- 
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monnted  with  a  timber  superstructure.  Tbe  work  was  commenced  in 
1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30,  1885,  was  $367,612.72,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier-head  was  about  21  feet  at  mean 
low  water. 

From  the  decayed  condition  of  the  timber  superstructure  it  was  not 
available  for  use  by  the  railroad,  to  which  the  right  was  given  to  use  the 
pier  under  the  provisions  of  the  act  of  July  15, 1870. 

During  the  fiscal  year  ending  June  30, 1886,  $700.14  was  expended  in 
the  care  of  the  work  and  its  property. 

If  the  pier  is  to  be  rendered  available  for  the  general  purposes  of  the 
Government,  and  also  for  railroad  traffic,  as  contemplated  in  the  act 
above  referred  to,  the  officer  in  charge  recommends  the  replacing  of  the 
present  decayed  wooden  superstructure  by  permanent  iron- work  at  an 
estimated  cost  of  $93,000.  If  this  is  approved  by  Congress  the  entire 
amount  could  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1888,  as  when  the  change  in  superstructure  commences  the  pier  is 
useless  until  the  change  is  completed. 

July  1,1885,  amount  available $887  28 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontataiiding  July  1,  1885 : 700  14 

Jnly  1, 1886,  amount  available 187  14 

S  Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 
Submitted  in  compliance  with  requirement*  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  8.) 

9.  Delaware  Breakwater  Harbor,  Delaware. — Under  act  of  Congress, 
Kay  7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay, 
near  Gape  Henlopen,  for  the  purpose  of  determining  npon  the  site  for  a 
harbor  of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work,  under  a  plan  submitted  by  a  Board  of  Commis- 
sioners appointed  by  Congress. 

The  project  of  the  Board  contemplated  the  construction  in  the  concavity  of  the 
**7,  jost  inside  Cape  Henlopen,  of  two  massive  -works  on  the  pierres  per  dues  or  riprap 
•ytton,  separated  by  an  interval  or  gap  of  1,390  feet— the  greater,  called  the  break- 
water, to  afford  safe  anchorage  daring  gales  from  the  north  and  east ;  the  other, 
called  the  ice-breaker,  to  protect  shipping  against  northwesterly  gales  and  tbe  heavy 
drifting  ice  of  the  bay. 

This  project  was  completed  in  1869,  under  aggregate  appropria- 
tions, including  the  first  for  survey,  of  $2,192,103.70.  The  stone  used 
in  the  work  amounted  to  892,528  gross  tons,  and  varied  from  one-quar- 
ter of  a  ton  to  7  tons  in  weight,  the  smaller  constituting  the  bulk  of  the 
maw,  the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice- 
breaker 1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feet.  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  is  to  be 
brought  to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of 
48  feet. 
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The  concrete  superstructure  is  to  have  a  width  on  bottom  of  24  feet, 
risiug  to  a  height  of  12  feet  above  mean  low  water,  with  a  width  on 
top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure,  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

From  the  beginning  of  the  work,  in  1 822,  to  June  30, 1885,  the  total 
amount  expended  was  $2,322,195.27,  of  which  $132,066.22  was  expended 
on  the  project  of  1882  for  closing  the  gap. 

During  the  fiscal  year  ending  June  30, 1886,  $68,329.10  was  applied 
to  the  delivery  of  30,339  tons  of  stone  in  the  substructure  of  the  work. 

It  is  proposed  as  funds,  become  available,  to  continue  the  work  in 
progress.  t 

July  1,1885,  amount  available $67,937  78 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 66,358  45 

July  1,1886,  amount  available 1,579  33 

Amount  appropriated  by  act  approved  August  5, 1886 56, 250  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 57, 829  33 


• 


r  Amount  (estimated)  required  for  completion  of  existing  project 418, 750  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  200,000  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  9.) 

10.  Rancocas  River,  New  Jersey. — The  Bancocas  is  a  comparatively 
large  and  important  stream  200  yards  wide  at  its  mouth,  and  narrows 
to  about  400  feet  at  a  distance  of  8  miles  above.  As  is  usual  with  riv- 
ers entering  into  the  Delaware  Bay  and  Eiver,  a  bar  exists  at  its  mouth, 
difficult  to  treat  effectively  and  cheaply  on  account  of  the  liability  of 
the  cuts  to  close  up  unless  protected  by  deflecting  dikes.  There  is, 
however,  a  low-water  navigable  depth  of  nearly  8  feet  over  this  bar  at 
present. 

Ths  original  project  provided  for  a  low  water-channel  from  150  to  200 
feet  wide  and  6  feet  deep  at  low  water  toCentreton,  7J  miles  above  the 
mouth,  and  eventually  a  5-foot  low-water  channel  to  Mount  Holly,  5f 
miles  above  Centretoo.  The  estimated  cost  of  the  whole  was  $82,000. 
The  amount  expended  up  to  June  30, 1885,  was  $19,833.24.  On  that 
date  a  dike  had  been  built  from  the  head  of  Hamill's  Island  to  the  north 
bank  of  the  river,  and  a  6J-foot  low-water  channel  150  feet  wide  cut 
through  Coate's  Bar. 

The  appropriation  asked  would  be  expended  in  carrying  the  improve- 
ment up-stream  by  dredging  the  shoals  in  the  order  in  which  they  ap- 
pear. 

July  1, 1885,  amount  available $166  76 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 66  67 

July  1,  1886;  amount  available 100  09 

(Amount  (estimated)  required  for  completion  of  existing  project 62, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

f  See  Appendix  F  10.) 
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1 1.  Woodbury  Creek  ,  New  Jersey. — The  lower  part  of  Woodbury  Creek, 
fn>in  its  mouth  to  the  Crown  Point  Road  Bridge,  is  considered  to  have 
sufficient  depth  of  water  at  high  stages  of  the  tide  for  the  needs  of  nav- 
igation. The  portion  which  should  be  improved  is  the  reach  extending 
from  this  bridge  to  the  Broad  Street  Bridge  in  the  town  of  Woodbury, 
the  head  of  navigation.  At  low  tide  this  portion  of  the  creek  is  almost 
entirely  devoid  of  water,  but  the  range  of  tide  being  between  5  and  6 
feet,  small  vessels  can  ascend  at  high  stages. 

The  project  of  1883  proposed  to  dredge  a  channel  affording  a  high- 
▼ater  depth  of  8  feet  and  a  width  of  40  feet  from  Crown  Point  Road 
Bridge  to  Broad  Street  Bridge  in  the  town  of  Woodbury,  at  an  esti- 
mated cest  of  $15,000.  This  channel  when  once  made  is  to  be  main- 
tained by  the  parties  interested. 

The  sum  of  $450.31  was  expended  up  to  June  30, 1884,  for  a  survey 
of  the  creek. 

The  partial  dredging  of  a  channel  being  of  no  commercial  value,  ex- 
penditures have  been  withheld  to  await  further  appropriation  sufficient 
to  complete  the  dredging  as  far  as  Woodbury. 

July  1, 1885,  amount  available $4,549  69 

July  1, 1886,  amount  available 4,549  69 


f  Amount  (estimated)  required  for  completion  of  existing  project 10, 500  00 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888      5, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1667. 

(See  Appendix  F  11.) 

12.  Mantua  Creek,  New  Jersey.  —The  original  project  for  this  improve- 
ment contemplates  tbe  construction  of  a  low- water  channel  10  feet  deep 
and  80  feet  wide  at  the  mouth  of  the  creek,  which  is  to  diminish  to  4  feet 
fa  depth  and  40  feet  in  width  at  the  town  of  Mantua,  situated  some  11 
miles  from  the  mouth,  at  an  estimated  cost  of  $35,000. 

The  stream  in  its  natural  condition  possesses  good  depth  of  water  for 
a  distance  of  3  or  4  miles  from  the  Delaware  River,  having  a  low- water 
depth  of  9  feet  throughout  this  distance.  Above  this,  however,  the 
channel  depth  slowly  diminishes  until  at  Mantua  there  is  a  low-water 
depth  of  only  2  feet. 

No  money  has  yet  been  expended  on  the  work,  and  since  whatever 
dredging  done  here  would  not  be  permanent,  no  further  appropriation 
»  recommended. 

toy  1,1885,  amount  available $3,000  00 

inly  1, 188b,  amount  available 3,000  00 

I  Amount  (estimated)  required  for  completion  of  existiDg  project 32, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
f    harbor  acts  of  1&66  and  1867. 

(See  Appendix  F  12.) 

#  13.  Raccoon  Hirer,  New  Jersey. — This  river  has  a  high-water  width  at 
i  its  mouth  of  abont  450  feet,  gradually  diminishing  to  100  feet  at  Swedes- 
borough,  about  0J  miles  up-stream.  There  is  a  good  4-foot  low- water 
fbaonel  and  a  high-water  channel  of  from  9  to  10  feet  from  the  mouth 
if  the  river  to  more  than  half  the  distance  to  Swedesborough.  The  se- 
rious and  extensive  obstructions  are  found  within  2  miles  of  that  town. 
Here  are  four  bridges  across  the  stream.  Two  of  these  are  located  at 
Bridgeport,  about  2  miles  above  the  mouth  of  the  river,  and  the  other 
two  at  Swedesborough.    The  lower  one  of  the  two  latter  is  the  Swedes- 
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borough  Railroad  Bridge,  and  barges  can  pass  under  it ;  the  upper  01 
is  the  Main  Street  Bridge,  and  is  the  head  of  navigation. 

The  project  submitted  with  the  report  on  the  survey,  dated  Febi 
26, 1883,  contemplates  making  the  navigation  up  to  Main  Street  Brie 
in  Swedesborough  more  safe  and  less  difficult  for  the  class  of  v< 
now  navigating  the  stream  by  dredging,  at  an  estimated  cost  of  $18,( 

The  sum  of  $757.23  was  expended  up  to  June  30, 1883,  for  survej 
and  nothing  since,  the  bal  ance  on  hand  being  held  to  await  further 
propriation. 

July  1,  1885,  amount  available $2f248tj 

July  1,  1886,  amount  available 2,242 


I 


Amount  (estimated)  required  for  completion  of  existing  project 16, 000 1 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  13.) 

14.  Salem  River,  New  Jersey. — The  original  navigable  capacity  of 
stream  was  0  feet  at  low  water  over  the  bar  in  Salem  Cove,  and  3 
feet  at  low  water  on  the  shoals  at  Biddlete  Landing. 

The  originally  adopted  project  consisted  in  dredging  an  8-foot  1 
water  channel,  as  wide  as  the  vessels  needed,  through  the  bar  in  Sal 
Gove.    Subsequently  the  work  was  changed  to  the  shoals  in  the 
and  river  above  the  latter. 

The  amount  expended  to  June  30, 1885,  was  $13,009.34.    On 
date  a  low  water  channel  8  feet  deep  and  110  feet  wide  had  been  dred 
through  the  bar  in  Salem  Gove,  and-a  channel  60  feet  wide  and  fro 
to  7  leet  deep  at  low  water  had  been  dredged  from  the  head  of 
canal  to  a  point  about  200  feet  above  Biddle's  Landing. 

Nothing  was  expended  during  the  fiscal  year  ending  June  30, 1886, 

The  estimated  amount  required  to  complete  the  work  according 
the  existing  project,  that  is,  to  Hoxie's  Landing,  is  $4,000.    If  the 
provement  is  carried  up  to  Sharptown,  the  amount  would  be  $37,000. 

Jnly  1,  1885,  amount  available $1,490  61 

July  1,  1886,  amount  available 1,490  60 

(See  Appendix  F  14.) 

15.  Cohansey  Creek,  New  Jersey. — Cohansey  Greek,  in  its  original  con* 
dition,  was  navigable  to  Bridge  ton,  20  miles  above  its  mouth,  through  I 
tortuous  channel  of  ample  depth.  The  obstructions  to  its  free  navigation 
were  found  at  Bridgeton  and  at  its  mouth,  where  the  creek  discharged 
across  a  soft  mud-bar  without  any  well-defined  channel.  The  gas  and 
water  mains  of  the  city  of  Bridgeton  cross  the  creek  at  Broad  Street  al 
a  level  of  only  4  feet  below  low  water,  and  prevent  the  use  of  any  far 
ther  deepening  of  the  channel  above  them.  In  the  event  of  the  citj 
authorities  lowering  the  pipes  to  a  proper  depth,  the  amount  required 
to  complete  the  project  by  carrying  a  6foot  low- water  channel  to  tin 
44  Sail  Works »  Bridge  would  be  about  $5,500. 

The  original  project  contemplated  the  construction  of  a  channel  4 
Bridgeton  130  feet  wide  and  4  feet  deep,  at  a  total  cost  of  $30,000 
This  was  modified  to  reduce  the  width  to  80  feet  and  to  increase  tin 
depth  at  mean  low  water  to  7  feet  from  the  lower  steamboat  landing  ti 
the  bridge,  and  above  that  point  to  5  feet.  This  project  was  agaii 
amended  in  June,  1880.  It  contemplates  bringing  the  7-foot  low-wate 
channel  from  deep  water  below  the  lower  steamboat  landing  upward  a 
far  as  the  Commerce  Street  Bridge,  and  thence  to  the  "Nail  Works 
Bridge,  a  low- water  channel  of  6  feet,  the  channel  to  be  100  feet  wid 
at  its  lower  end  and  to  decrease  to  50  feet  at  the  upper  bridge. 
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The  total  amount  expended  to  June  30,  1885,  was  $35,489.27.  At 
that  date  the  7-foot  low- water  channel  had  been  widened  and  straight- 
ened, and  it  is  now  90  feet  wide  between  the  upper  and  lower  steam- 
Ifcoat  wharves,  and  70  feet  above  that  to  the  bridge. 
I  No  more  money  can  be  advantageously  expended  until  the  gas  and 
taiter  pipes  are  lowered  or  removed.  If  this  is  done,  the  amount  that 
Can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1888, 
Is  95,500,  which  would  complete  the  improvement  according  to  the  ex- 
isting project 

Amount  (estimated)  required  for  completion  of  existing  project $5, 500  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  15.) 

• 

16.  Removal  of  wrecks  from  Delaware  Bay  and  River. — There  have 
been  no  operations  during  the  past  fiscal  year  under  this  appropriation, 

Ki  removal  of  all  wrecks  having  been  made  under  the  general  provis- 
8  for  "  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
on." 


IMy  1,1886, amount  available - $2,420  97 

**lyl,  1886,  amount  available 2,420  97 

(See  Appendix  F  16.) 

17.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navigar 
-Daring  the  past  fiscal  year  the  following  wrecks  were  removed 

the  Delaware  Eiver  under  the  provisions  of  section  4,  act  of  June 

1880 :  The  sloop  Ann,  from  near  the  Deep  Water  Point  range,  off 

le  lower  part  of  New  Castle,  Delaware,  and  the  steam  canal-boat 

las  Carroll  from  near  the  intersection  of  the  Schooner  Ledge  and 

lerry  Island  flats  ranges. 

(See  Appendix  P 17.) 

18.  United  States  Commission  Advisory  to  the  Board  of  Harbor  Corn- 
's of  Philadelphia,  Pennsylvania. — The  United  States  Commis- 

Advisory  to  the  Harbor  Commission  of  Philadelphia  have  had  under 

ideration  the  establishment  of  the  Port- Wardens'  lines. 

Plans  were  submitted  for  a  Port- Wardens'  line  from  the  mouth  of  the 

lylkill  to  Bridesburg,  which  were  approved  by  the  Harbor  Com- 

ion  and  formally  adopted  by  the  councils  of  the  city  of  Philadelphia. 

lids  action,  in  connection  with  previous  State  legislation,  has  estab- 

the  legality  of  the  Port-Wardens'  lines  for  this  part  of  the  Dela- 

Biver  front.    The  commission  have  under  consideration  the  plan 

the  definite  Port- Wardens'  lines  between  Bridesburg  and  the  upper 

limits,  and  pending  the  establishment  of  such  lines,  have,  at  the 

it  of  the  Harbor  Commission,  prepared  a  chart  showing  a  line  be- 

which  no  wharf  should  for  the  present  be  allowed  to  extend.    The 

councils  have  passed  a  resolution  requesting  the  Board  of  Port 

fanlens  not  to  grant  permission  to  extend  wharves  beyond  the  line 

imended. 
A  physical  survey  of  the  river  is  now  in  progress  between  Brides- 
and  the  upper  limits  of  the  city,  for  the  purpose  of  obtaining  the 
data  required  for  the  definite  establishment  of  the  Port- War- 
lines  for  this  part  of  the  river. 
Besides  the  establishment  of  this  line,  the  following  work  of  the  com- 
>n  yet  remains  to  be  accomplished :  The  reference  of  the  Port- 
lenaP lines  to  fixed  monuments;  the  establishment  of  Port- Wardens' 
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the  existing  project,  but  is  greatly  in  need  of  repairs  in  various  direo-j 
tions.  Those  most  to  be  recommended  are  the  continuing  of  the  dredg-i 
ing  inside  the  harbor,  so  as  to  give  throughout  the  entire  area  18  feet  afcl 
mean  low  water,  to  repair  one  crib,  and  to  rebuild  another,  which  is  in"' 
constant  danger  of  being  destroyed,  and  to  place  about  100  cubic  yard*- 
of  riprap  around  the  pier.  i 

The  amount  that  can  profitably  be  expended  during  the  fiscal  year 
ending  June  30, 1888,  is  $15,600.  If  this  sum  should  be  appropriated, 
it  is  proposed  to  expend  it  in  dredging  the  harbor  to  a  depth  of  18  feet' 
at  mean  low  water,  to  rebuild  one  pier,  repair  another,  and  place  rip-j 
rapping  around  those  piers  exposed  to  strong  currents. 

Amount  appropriated  by  act  approved  August  5, 1886 $5,000  Qtj 

(Amount  ("estimated)  required  for  completion  of  existing  project 15,600  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    15, 000  00 
Submitted  in  complance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  3.) 

4.  Duck  Creek  Delaware. — The  original  condition  of  Duck  Creek  was 
a  bar  at  the  mouth,  having  3  feet  at  ordinary  low  water, with  nine  shoals- 
with  a  minimum  depth  of  2.5  feet  in  the  channel  between  the  bar  and 
Smyrna,  the  head  of  navigation.  The  approved  project  was  to  con- 
struct a  channel  through  the  bar  to  8  feet  depth  at  mean  low  water  and 
having  in  width  not  less  than  100  feet,  and  the  removal  of  the  existing 
shoals  as  far  as  Smyrna  to  the  same  depth. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1885, was  $10,000,  in  making  a  channel  through  the  bar  at  the  mouth  of 
the  creek,  but  the  improvement  was  not  permanent,  and  the  channel 
soon  filled  up  for  want  of  a  protecting  work. 

No  work  was  ever  done  to  remove  the  shoals  between  the  mouth  of 
the  river  and  Smyrna.  The  navigation  would  be  greatly  improved  if 
these  shoals  could  be  removed,  by  enabling  vessels  to  pass  between 
Smyrna  and  the  mouth  on  any  tide,  and  reach  the  deep  water  of  Dela- 
ware Bay  with  high  water,  whereas  it  now  takes  several  high  tides  to 
reach  that  point.  The  commerce  on  this  stream  is  large  and  would  seem 
to  justify  the  removal  of  the  shoals,  but  it  is  not  believed  to  be  suffi- 
cient for  the  expenditure  necessary  for  the  permanent  improvement  of 
the  mouth.  This  plan  has  been  adopted  for  the  improvement  of  both 
the  Saint  Jones  andBroadkiln  rivers, and  navigation  has  been  greatly1 
benefited  thereby,  and  the  tendency  has  been,  as  reported  by  captains 
of  vessels  sailing  these  rivers,  since  the  removal  of  the  shoals  from  the 
bed  of  these  rivers,  to  increase  the  depth  of  water  over  the  bar  at  the 
mouth.  Nothing  was  done  during  the  year  ending  June  30, 1886,  for 
want  of  money. 

The  amount  that  can  be  profitably  extended  during  the  fiscal  year1 
ending  June  30, 1888,  is  $6,000,  and  if  appropriated  will  be  applied  to 
the  removal  of  the  shoals  between  Smyrna  and  the  mouth  of  the  river, 
to  give  a  low -water  navigation  of  8  feet  in  depth. 

(Amount  (estimated)  required  for  completion  of  existing  project $12, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1888      6, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barber  acts  of  18(36  and  1867. 

(See  Appendix  G  4.) 

5.  Saint  Jones  River,  Delaware. — The  obstructions  to  navigation  in 
this  river  consist  of  a  bar  at  its  mouth  with  only  2  feet  in  depth  at  mean 
low  water  on  it;  from  its  mouth  to  Lebapon  numerous  shoals,  over  which 
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A  later  project  was  submitted  and  approved  providing  for  a  15-foot 
|w-water  navigation  from  the  entrance  of  the  harbor  to  the  Pulp  Works 
)ve  the  city  of  WiJmington,  and  from  thence  to  the  Delaware  Railroad 
idge,  a  12-foot  low-water  navigation ;  the  width  of  the  channel  to  be 
feet  from  the  entrance  to  Market  Street  Bridge,  and  from  thence 
the  Pulp  Works  75  feet,  and  from  that  point  to  Delaware  Railroad 
idge  50  feet. 

This  15-foot  and  12-foot  navigation  was  to  be  obtained  by  dredging, 
instructing  a  Jetty  at  the  entrance  of  the  harbor,  and  the  removal  of  a 
lall  quantity  of  rock  near  Third  Street  Bridge. 
?This  project  was  amended  in  1884,  which  provided  for  an  additional 
light  to  the  jetty  then  already  completed,  and  to  extend  it  322  feet  in 
igth  into  the  Delaware  River.  It  is  thought  that  these  additions  to 
|e  jetty  will  check  the  unexpected  eddying  and  counter- currents  which 
shoaling  at  some  points  more  rapidly  than  before  it  was  con- 
icted ;  also  dredging  out  the  bar  at  the  entrance  uniting  the  15-foot 
>es  inside  the  harbor  with  the  15-foot  curve  of  the  Delaware  River. 
Che  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
15,  was  $190,956.77,  and  at  that  date  the  harbor  had  a  15-foot  naviga- 
m  from  its  entrance  to  Market  Street  Bridge  and  from  there  to  the 
dp  Works  a  12-foot  navigation,  excepting  in  the  draw  of  Market  Street 
Ige  where  in  some  places  only  8  feet  of  water  existed, 
le  amount  expended  d  uring  the  year  ending  June  30, 188C,  is  $3,927.22, 
the  result  was  the  removal  of  a  sunken  crib  off  Lobdell's  Canal  and 
two  old  light-house  wharves  at  the  entrance  of  the  harbor,  each  of 
rich  were  obstructions  and  increased  the  difficulties  of  navigation  by 
iking  and  jamming  the  floating  ice  during  spring  months;  also  the 
opening  of  the  channel  through  the  draw  at  Market  Street  Bridge  to 
lepth  of  15  feet  at  mean  low  water,  and  a  width  of  80  feet. 
jtFhe  amount  that  can  be  profitably  expended  during  the  year  ending 
30, 1888,  is  $75,000,  and  if  appropriated  it  is  proposed  to  extend 
jetty  322  feet  and  to  continue  the  work  on  the  project  ior  a  15-f6ot 
Ivigation  to  the  pulp  works. 

[The  amount  estimated  for  the  completion  of  the  improvement  is 
17,634.  It  might  be  supposed  that  the  amendment  of  1884  to  the 
eject  for  a  15-foot  navigation  would  increase  this  estimate,  but  in  the 
feort  of  the  Chief  of  Engineers  for  1883,  Part  I,  page  620,  the  esti- 
He  of  cost  of  this  work  is  there  increased,  and  it  is  thought  the  amount 
|w  estimated  for  the  completion  of  the  work  is  sufficient  to  do  all  that 
[required,  including  the  amendment  and  the  work  of  removal  of  the 
crib  and  wharves. 

ly  1,18B5, amount  avaUable '....  $17,043  23 

ly  1,  lb86>  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
itotanding  July  1,1«65 3,927  32 

ly  1,1886,  amount  available 13,115  91 

it  appropriated  by  act  approved  August  5, 1886 lb,  750  00 

>unt  available  for  fiscal  year  ending  June  30, 1887 31, 865  91 

>unt  (estimated)  required  for  completion  of  existing  project 147, 634  00 

Mint  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    75,000  00 
pnbuiitted  in  compliance  with  requirements  of  section  9  of  river  and 
harbor  acts  of  18(36  and  1867. 

(8ee  Appendix  G  2.) 

1 3.  Ice-harbor  at  New  Castle,  Delaware.  —  This  important  harbor  of 
~ige  was  finished  August  8, 1883.    It  is  now  complete  according  to 
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the  existing  project,  but  is  greatly  in  need  of  repairs  in  various  direc- 
tions. Those  most  to  be  recommended  are  the  continuing  of  the  dredg- 
ing inside  the  harbor,  so  as  to  give  throughout  the  entire  area  18  feet  at 
mean  low  water,  to  repair  one  crib,  and  to  rebuild  another,  which  is  in 
constant  danger  of  being  destroyed,  and  to  place  about  100  cubic  yards 
of  riprap  around  the  pier. 

The  amount  that  can  profitably  be  expended  during  the  fiscal  year 
ending  June  30, 1888,  is  $15,600.  If  this  sum  should  be  appropriated 
it  is  proposed  to  expend  it  in  dredging  the  harbor  to  a  depth  of  18  feet 
at  mean  low  water,  to  rebuild  one  pier,  repair  another,  and  place  rip- 
rapping  around  those  piers  exposed  to  strong  currents. 

Amount  appropriated  by  act  approved  August  5,  1886 $5,000  00 


r  Amount  ("estimated)  required  for  completion  of  existing  project 15,600  00 

J  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888    15, 000  00 
]  Submitted  in  complance  with  requirements  of  section  2  of  river  and 


I     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  3.) 

4.  Duck  Creek  Delaware. — The  original  condition  of  Duck  Creek  was 
a  bar  at  the  mouth,  having  3  feet  at  ordinary  low  water, with  nine  shoals 
with  a  minimum  depth  of  2.5  feet  in  the  channel  between  the  bar  and 
Smyrna,  the  head  of  navigation.  The  approved  project  was  to  con- 
struct a  channel  through  the  bar  to  8  feet  depth  at  mean  low  water  and 
having  in  width  not  less  than  100  feet,  and  the  removal  of  the  existing 
shoals  as  far  as  Smyrna  to  the  same  depth. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1885, was  $10,000,  in  making  a  channel  through  the  bar  at  the  mouth  of 
the  creek,  but  the  improvement  was  not  permanent,  and  the  channel 
soon  filled  up  for  want  of  a  protecting  work. 

No  work  was  ever  done  to  remove  the  shoals  between  the  mouth  of 
the  river  and  Smyrna.  The  navig  ation  would  be  greatly  improved  if 
these  shoals  could  be  removed,  by  enabling  vessels  to  pass  between 
Smyrna  and  the  mouth  on  any  tide,  and  reach  the  deep  water  of  Dela- 
ware Bay  with  high  water,  whereas  it  now  takes  several  high  tides  to 
reach  that  point.  The  commerce  on  this  stream  is  large  and  would  seem 
to  justify  the  removal  of  the  shoals,  but  it  is  not  believed  to  be  suffi- 
cient for  the  expenditure  necessary  for  the  permanent  improvement  of 
the  mouth.  This  plan  has  been  adopted  for  the  improvement  of  both 
the  Saint  Jones  and  Broadkiln  rivers ,  and  navigation  has  been  greatly 
benefited  thereby,  and  the  tendency  has  been,  as  reported  by  captains 
of  vessels  sailing  these  rivers,  since  the  removal  of  the  shoals  from  the 
bed  of  these  rivers,  to  increase  the  depth  of  water  over  the  bar  at  the 
mouth.  Nothing  was  done  during  the  year  ending  June  30, 1886,  for 
want  of  money. 

The  amount  that  can  be  profitably  extended  during  the  fiscal  year 
ending  June  30, 1888,  is  $6,000,  and  if  appropriated  will  be  applied  to 
the  removal  of  the  shoals  between  Smyrna  and  the  mouth  of  the  river, 
to  give  a  low -water  navigation  of  8  feet  in  depth. 

(Amount  (estimated)  required  for  completion  of  existing  project $12, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,1888      6, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barber  acts  of  18(56  and  1867. 

(See  Appendix  G  4.) 

5.  Saint  Jones  River,  Delaware. — The  obstructions  to  navigation  in 
this  river  consist  of  a  bar  at  its  mouth  with  only  2  feet  in  depth  at  mean 
low  water  on  it  j  from  its  mouth  to  Lebanon  numerous  shoals,  over  which 
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there  is  only  4  feet  at  mean  low  water,  and  from  Lebanon  to  Dover,  the 
head  of  navigation,  2.5  feet  at  low  water.  Many  bends  in  the  river  also 
interfere  with  navigation.  The  original  project  for  the  improvement  of 
this  river  was  to  give  a  6-foot  navigation  by  qutting  a  channel  through 
the  bar  at  the  month  100  feet  in  width,  to  be  protected  by  a  jetty ;  to 
remove  the  shoals  and 'make  several  cut-offs.  The  amount  expended 
to  the  close  of  the  fiscal  year  ending  June  30, 1885,  was  $719.99. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
$11,546.08,  and  has  resulted  in  giving  a  6-foot  navigation  from  the  mouth 
of  the  river  to  Lebanon  and  a  portion  of  the  distance  between  Lebanon 
and  Dover.  Vessels  are  enabled  now  to  go  from  Lebanon  to  the  mouth 
of  the  river  on  any  tide,  and  pass  over  the  bar  on  high  water,  whereas 
before  the  improvement  they  were  frequently  detained  by  low  water  at 
each  shoal. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1888,  is  $10,000,  and  if  appropriated  will  be  applied  to 
continuing  the  improvement  by  removing  the  shoals,  cutting  off  points 
and  bends  which  obstruct  navigation. 

The  benefits  to  be  derived  from  this  improvement  are  to  shorten  the 
distance  between  Dover  and  the  mouth  of  the  river,  and  to  lessen  the 
time  required  by  enabling  vessels  to  navigate  the  river  at  any  tide. 

July  1, 1885,  amount  available $14,162  11 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $11,546  08 

July  1,  1886,  outstanding  liabilities 1,122  44 

12,668  52 

July  1, 1886,  amount  available 1,493  59 

Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1887 11,493  59 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  5.) 

6.  Mispillion  Creek,  Delaware. — In  its  original  condition  this  river  had 
a  width  of  about  90  feet  at  Milford,  the  head  of  navigation,  increasing 
to  240  feet  at  its  mouth.  The  entrance  to  Delaware  Bay  had  a  depth 
of  1J  feet  at  mean  low  water,  and  between  the  mouth  and  Milford  are 
several  shoals  having  a  depth  of  from  4  to  5  feet  on  them.  The  origin- 
ally adopted  project  was  to  make  a  6-foot  low-water  navigation  with  a 
channel  width  of  40  feet  through  the  bar  at  the  mouth,  and  to  remove 
the  shoals  from  the  bed  of  the  stream  to  the  same  depth.  The  amount 
expended  to  the  close  of  the  fiscal  year  ending  June  30,  1885,  was 
$13,000,  in  removing  the  shoals  from  the  bed  of  the  river,  which  has 
been  of  benefit  to  the  shipbuilding  and  commercial  interests  of  this 
locality. 

Nothing  has  been  done  during  the  year  ending  June  30,  1886,  for 
want  of  appropriations. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1888,  is  $3,500,  and  if  appropriated  it  is  proposed  to  continue 
the  removal  of  the  shoajs  between  Milford  and  the  mouth  of  the  river 
to  a  depth  of  6  feet  at  mean  low  water,  which  will  be  a  further  benefit 
to  navigation  by  allowing  vessels  to  go  up  and  down  the  stream  at  any 
frtagc  of  the  tide  and  lessening  the  time  no^r  required. 
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The  amount  expended  during  the  year  eudiug  June  30,  1886,  is 
$11,224.80,  and  the  shoal  near  Watson's  Island  was  dredged  back  a 
further  distance  of  200  feet,  to  a  depth  of  8  feet  at  mean  low  water. 
The  effect  of  this  work  has  been  of  great  benefit  and  the  tendency  of  the 
ice  to  gorge  lessened. 

The  two  important  interests  of  the  Susquehauna  River  below  Havre 
de  Grace,  the  navigation  and  fishery,  are  somewhat  in  antagonism,  as 
the  means  deemed  necessary  for  securiug  a  permanent  deeper  channel 
in  that  section  of  the  river,  viz,  jetties  and  other  regulating  works,  are 
greatly  opposed  by  those  engaged  in  the  fisheries. 

The% alternative  was  submitted  to  Congress,  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1883,  of  appropriating  at  once  $100,000  for 
these  regulating  works  to  be  put  in,  to  the  detriment  of  the  fishery  in- 
terests, or  to  appropriate  $20,000  annually  for  dredging. 

Assuming  the  alternative  adopted  by  Congress  by  appropriating 
$20,000  for  this  improvement  in  1884,  the  amount  that  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1888.  is  $20,000.  If 
appropriated,  it  is  proposed  to  continue  the  work,  under  the  adopted 
project  for  a  15-foot  navigation  below  Havre  de  Grace,  by  redredging 
the  two  shoals  to  that  depth,  and  to  cut  off  as  much  more  of  the  shoal 
near  Watson's  Island  as  the  balance  of  the  funds  will  permit. 

July  1,  1885,  amount  available $11,643  8f 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 11,224  80 

July  1,  1886,  amount  available 419  07 

Amount  appropriated  by  act  approved  August  ft,  1886 6,00000 

Amount  available  for  fiscal  year  ending  June  30, 1887 6, 419  07 


i 


r  Amount  (estimated)  required  for  annual  dredging 20,00000 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  10.) 

11.  Chester  River,  at  Kent  Island  Narrows,  Maryland. — The  approved 
project  was  to  reopen  a  chanuel,  formerly  existing  betweeu  Chester 
Eiver  and  Eastern  Bay,  which  had  been  shut  up  by  a  solid  causeway 
under  the  authority  of  the  State  of  Maryland.  This  project  was  com- 
pleted and  an  unexpended  balance  of  $2,500,  has  remained  since  1878. 

No  further  work  is  deemed  necessary.  The  channel  opened  seems  to 
be  of  little  use,  and,  as  no  steamers  pass  through,  it  has  been  gradually 
filling  up. 

July  1,  1885,  amount  available .• $*J,500  W 

July  1,  1886,  amount  available 2,500  00 

(See  Appendix  G  11.) 

12.  Chester  River,  from  iSpry's  Landing  to  Crumpton,Maryland. — In  its 
original  condition  only  6£  feet  of  water  could  be  carried  between  these 
two  places. 

The  originally  adopted  project  was  for  dredging  an  artificial  channel 
120  feet  wide  and  8  feet  deep  at  mean  low  water.  This  project  was  com- 
pleted in  July,  1883.  No  work  has  been  done  on  this  locality  since  that 
time. 

The  amount  expended  to  June  30, 1885,  was  $13,000,  which  was  the 
original  estimate  for  the  improvement. 

(See  Appendix  It  12.) 
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13.  Corsica  Creek,  Maryland. — The  condition  of  this  stream  originally 
was  such  that  navigation  between  Hooper's  Wharf  and  the  town  of 
Centreville  was  kept  np  by  the  use  of  lighters. 

The  originally  adopted  project  for  the  improvement  was  to  construct 
a  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water,  from  Hooper's 
Landing  to  the  town  of  Centreville,  with  a  turning  basin  at  the  head. 
The  estimated  cost  was  $30,000.  To  the  close  of  the  fiscal  year  ending 
June  30, 1885,  $10,000  had  been  appropriated  for  this  improvement,  and 
a  channel  8  feet  deep  at  low  water  and  50  feet  in  width  has  been  made 
from  Hooper's  Landing  to  within  344  feet  of  the  County  Bridge,  the 
bead  of  navigation.  The  channel  was  also  straightened  by  cutting  off 
a  point  of  land  near  the  town  of  Centreville,  the  right  to  which  was 
given  the  United  States  free  of  cost.  Steamers  are  able  now  to  reach 
Centreville  Landing,  and  lighterage  is  no  longer  necessary.  Nothing 
wa8<lone  during  the  fiscal  year  ending  June  30, 1886,  for  want  of  funds. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1888,  is  $10,000,  and  if  appropriated  it  is  proposed  to 
apply  the  same  to  the  continuance  and  completion  of  the  improvement 
in  accordance  with  adopted  project. 

'  The  commerce  of  the  creek  is  very  large,  and  navigation  has  been 
greatly  benefited  by  the  improvement,  as  well  as  a  saving  in  expense 
of  lighterage. 

Jnly  1, 1885,  amoirat  available $308  86 

July  1, 1886,  amount  available 308  86 

Amount  appropriated  by  act  approved  August  5,  1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,308  86 

f  Amount  (estimated )  reo  uired  for  completion  of  existing  project 10, 000  00 

I  AmoanttW  can  be  profiUbly  expended  in  fisoal  year  ending  June  30, 1888    10,000  00 
•  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acto  of  1866  and  1867. 

(See  Appendix  G  13.) 

14.  Ckoptank  River,  Maryland. — This  river  originally  had  a  depth  of 
about  9  or  10  feet  of  water,  except  at  one  point,  as  high  up  as  Denton, 
where  the  mean  rise  of  tide  is  about  2  feet.  Between  Denton  and 
Greensborough,  the  portion  on  which  the  improvement  has  been  made, 
the  width  varies  from  100  to  650  feet,  with  a  depth  varying  from  2  feet 
to  8  feet  at  mean  low  water. 

The  originally  adopted  project  for  the  improvement  of  the  river  was 
for  an  8-foot  low- water  channel,  with  a  width  of  75  feet,  at  a  cost  of 
119,000.  It  was  stated,  however,  that  the  cost  would  be  much  reduced 
if  the  depth  was  kept  at  7  feet. 

The  total  amount  appropriated  for  this  improvement  to  the  close  of 
the  fiscal  year  ending  June  30, 1885,  was  $20,000,  and  a  6-foot  low- water 
navigation  has  been  attained  from  Denton  to  Case's  Wharf,  and  from 
thence  to  the  to*  n  of  Greensborough  5-foot  low-water  navigation  has 
been  made.  The  width  of  the  artificial  channel  varies  from  47  feet  to 
75  feet. 

There  were  do  operations  during  the  fiscal  year  ending  June  30, 1886. 

The  estimated  amount  required  to  complete  the  work  of  improvement 
in  accordance  with  the  adopted  project  is  $47,000.  The  benefits  ex- 
pected by  the  completion  of  this  improvement  are,  that  a  larger  class 
of  steamers  and  vessels  will  navigate  this  portion  of  the  river,  and 
freights  reduced  thereby.  Denton  and  Greensborough  are  both  thriv- 
ing towns  on  the  eastern  shore  of  Maryland,  and  large  quantities  of 


132    KEPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

grain,  lumber,  fruit,  and  other  products  are  shipped  from  there  to  Bal- 
timore by  water. 

A  small  steamer  has  already  been  put  on  this  river  between  Denton 
and  Greensborough,  since  the  improvement  has  begun,  and  a  larger 
steamer  comes  within  8  miles  of  the  town  of  Greensborough. 

Julyl,  1885,  amount  available $109  28 

July  1, 1886,  amount  available 109  28 

Amount  appropriated  by  aot  approved  August  5, 1886 10,00000 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,109  2d 

(Amount  (estimated)  required  for  completion  of  existing  project 47, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  14.) 

15.  Wicomico  River,  Maryland. — In  the  original  condition,  this  river 
was  only  navigable  to  a  point  several  miles  below  the  town  of  Salisbury. 

The  originally  adopted  project  for  the  improvement  of  this  river  was 
to  give  7-foot  low- water  navigation  in  a  channel  about  70  feet  in  width 
for  a  distance  of  about  2  miles  below  Salisbury. 

The  project  also  included  some  dikes  for  the  contraction  of  the  water- 
way, and  as  a  place  behind  which  to  deposit  material  removed  from  the 
ohannel. 

The  project  approved  for  the  expenditure  of  the  appropriation  of  July 
5, 1884,  recommended  an  amendment  to  the  original  project  by  straight- 
ening and  widening  the  channel  from  85  to  100  feet. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1885,  was  $45,524.17,  and  a  7-foot  low- water  channel  had  been  made  to 
the  town  of  Salisbury,  with  a  width  of  70  feet  the  entire  distance,  and 
from  85  to  100  feet  in  width,  to  within  2,217  feet  of  the  town.  Also  a 
good  turning-basin  has  been  excavated  near  the  town. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886, 
is  $3,105.36,  and  the  remaining  portion  of  the  channel,  2,217  feet,  was 
widened  to  85  and  100  feet  to  correspond  to  the  balance  of  the  artificial 
channel,  which  work  completed  the  project. 

No  further  improvement  seems  necessary  to  this  river  at  present. 
The  improvement  made  has  been  of  great  benefit  to  navigation,  and 
placed  Salisbury,  Md.,  in  direct  communication  with  Baltimore  by 
water. 

July  1, 1885,  amount  available $4,478  16 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 3,105  36 

July  1, 1886,  amount  available 1,372  60 

(See  Appendix  G  15.) 

16.  Upper  Thoroughfare^  between  DeiPs  Island  and  the  mainland. — This 
water-passage  separates  Deil's  Island  from  the  mainland  of  Somerset 
County,  Maryland.  At  its  eastward  end  this  passage  is  an  arm  of  Tan- 
gier Sound,  of  considerable  width,  narrowing  and  shoaling  rapidly,  and 
exposed  to  southwest  storms. 

The  original  project  of  this  improvement  was  to  provide  a  harbor  of 
refuge  for  small  vessels,  and  a  place  at  which  steamers  could  stop  and 
krincr  the  people  and  their  abundant  crops  from  the  land  and  water 
into  quick  commiuiicaiion  with  the  markets  of  Baltimore  and  Philadel- 
phia by  dredging  an  anchorage  basin  with  an  approach  to  deep  water, 
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and  construct  a  breakwater  for  its  protection  from  filling.  The  esti- 
mate of  the  cost  of  this  improvement  is  $20,000.  No  work  has  been 
done  as  yet,  as  the  funds  available  are  inadequate  to  be  applied  advan- 
tageously. 

The  Maryland  Steamboat  Company,  running  from  Baltimore,  have  a 
pier  at  Deil's  Island. 

July  1, 1885,  amount  available $4,609  91 

Jolyl,  1886,  amount  available 4,669  91 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
8obmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  16.) 

IMPROVEMENT  OP  PATAPSOO  RIVER    AND   CHANNEL  TO  BALTIMORE, 
MARYLAND,  AND  OF  THE  HARBOR  OP  ANNAPOLIS,  MARYLAND. 

Officer  in  charge,  Lieut  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

1.  Channel  to  Baltimore,  Maryland. — The  depth  of  this  channel  has 
been  by  successive  steps  increased  from  17  feet  at  mean  low  water  to 
27  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  at  first  adopted  and  commenced  in  October, 
1853,  had  for  its  object  to  give  a  channel  22  feet  at  mean  low  water  with 
a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon,  with  a  width  of  channel  ranging  from  250  to  400  feet.  This  chan- 
nel was  completed  in  1874,  important  changes  of  position  having  been 
given  to  a  portion  of  it,  by  which  the  distance  was  materially  lessened 
and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more at  mean  low  water  of  vessels  drawing  from  22J  to  23  feet,  and  at 
ordinary  high  water  of  vessels  drawing  24  and  24 J  feet. 

The  last  appropriation  previous  to  1884  was  in  August,  1882,  $450,000, 
there  being  none  in  1883.  This  was  expended  in  giving  a  depth  of  27 
feet  in  the  Fort  McHenry,  Brewerton,  and  Craighill  branches  of  the 
channel,  and  in  the  "  cut-off v  between  the  Brewerton  and  Craighill 
branches,  by  which  last  a  saving  of  nearly  a  mile  in  distance  was  made, 
besides  an  improvement  in  direction  and  diminution  in  cost  of  main- 
tenance.   The  width  attained  was,  however,  too  little. 

For  want  of  funds  the  work  of  improvement  was  entirely  suspended 
daring  the  whole  of  the  year  ending  June  30,  1886. 

Advantage  was  taken  of  the  absence  of  the  dredges  with  their  numer- 
ous attendant  tugs  and  scows  to  make  a  thorough  resurvey  of  the  whole 
channel,  the  map  of  which  has  also  been  prepared. 

The  following  are  the  widths  of  the  respective  branches  of  the  chan- 
nel Jane  30, 1886,  with  a  depth  of  27  feet  at  mean  low  water  : 

Feet 

CnighUl  Channel , 350 

Cut-off  Channel 300 

Brewerton  Channel  250 

Fwt  McHenry  Channel 250 

Though  the  depth  of  27  feet  at  low  water  has  been  reached,  and  seems 
to  suffice  for  the  present  needs,  the  width  is  too  little  for  easy  or  safe 
navigation  by  very  large  vessels,  whose  length  is  considerably  greater 
than  the  width  of  the  channel. 
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Up  to  June  30, 1880,  the  United  States  had  expended  $2,03L,,S33.72, 
with  the  results  indicated  above.  The  city  of  Baltimore  and  the  State 
of  Maryland,  chiefly  the  former,  had  contributed  to  the  same  object 
$584,000.  The  estimate  below  is  for  making  the  channel  of  a  uniform 
width  of  400  feet,  which  is  still  too  little. 

July  1,  1885,  amount  available $30,fc4G  41 

July  1,  188(»,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1«85 C,0"2  97 

July  1,  1886,  amount  available 24.793  44 

Amount  appropriated  by  act  approved  August  5,  1886 150, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 174, 793  44 

r  Amount  (estimated)  required  for  completion  of  existing  project 80, 000  00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18et3    60, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1857. 

(See  Appendix  H  1.) 

2.  Harbor  of  Annapolis,  Maryland. — An  appropriation  of  $5,000  was 
made  for  this  harbor  June  14, 1880,  and  another  of  the  same  amount 
March  3, 1881.  Until  recently  it  had  not  been  considered  necessary  or 
expedient  to  spend  the  money  ior  reasons  which  have  been  fully  stated 
in  several  preceding  annual  reports. 

Information  was  received  towards  the  close  of  1885  that  certain  areas 
within  the  harbor  had  shoaled  considerably,  and  the  free  movement  of 
vessels  was  consequently  much  impeded.  As  soon  as  possible  an  ex- 
amination was  made  of  these  shoal  portions,  much  delay  having  been 
caused  by  the  presence  of  ice,  by  high  winds,  &c. 

The  survey  was  finished  late  in  April,  and  the  map  completed  in 
May.  It  has  been  deemed  necessary  to  dredge  a  part  of  the  harbor  to 
a  depth  of  20  feet,  and  a  part  to  a  depth  of  14  feet,  at  mean  low  water. 

The  work  was  duly  advertised  and  put  under  contract,  and  is  to  be 
finished  in  1886. 

There  yet  remain  two  bars  with  not  more  than  18J  feet  on  them  at 
mean  low  water,  which  prevent  large  ships  from  passing  from  the  bay 
into  the  deeper  water  (24  feet  and  more)  of  the  Severn  River,  just 
abreast  the  ft  aval  Academy. 

The  commerce  of  Annapolis  is  small.  Its  importance  arises  mainly 
from  its  being  the  seat  of  the  Naval  Academy,  and  from  its  strategic 
relations  to  the  capital  of  the  nation. 

A  project,  suggested  several  years  ago,  for  the  removal  of  these  bars 
by  dredging  a  channel  through  them  24  feet  deep  at  mean  low  water, 
with  minimum  width  of  150  feet,  is  estimated  to  cost  $GG,000,  which,  if 
due  regard  be  had  for  econony,  should  be  provided  in  -one  sum  and 
spent  iu  a  single  season. 

The  rise  of  tide  is  about  1  foot. 

July  1, 1885,  amount  available $9,205  98 

July  1,  18s6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 436  99 


• 


July  1, 1886,  amount  available 8,768  99 

f  Amount  (estimated)  required  for  completion  of  existing  project 66, 0U0  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    66, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  18ob'  and  1867. 

(See  Appendix  H  2.) 
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3.  Removing  sunken  vessel*  or  oraft  obstructing  or  endangering  naviga- 
(ion.— Notice  was  received  in  Jane,  1886,  that  tbere  was  a  dangerous 
wreck  near  Cove  Point,  Chesapeake  Bay.  Upon  investigation  this  ves- 
sel was  found  to  be  the  schooner  Oliphant,  loaded  with  guano,  bound 
from  Baltimore.  The  necessary  steps  have  been  taken  for  her  removal, 
id  couformity  to  the  law  of  June  14, 1880. 

(See  Appendix  II  3.) 

IMPROVEMENT  OF  THE  HARBORS  AT  WASHINGTON  AND  GEORGETOWN, 
DISTRICT  OF  COLUMBIA  —  IMPROVEMENT  OF  THE  POTOMAC  RIVER 
AT  WASHINGTON,  DISTRICT  OF  COLUMBIA — IMPROVEMENT  OF  JAMES 
RIVER,  VIRGINIA,  AND   OF  SHENANDOAH  RIVER,  WEfeT  VIRGINIA. 

Officer  in  charge,  Maj.  Peter  C.  Hains,  Corps  of  Engineers. 

1.  Harbors  at  Washington  and  Georgetown,  District  of  Columbia. — The 
improvement  of  the  harbors  at  Washington  and  Georgetown  was  first 
undertaken  by  the  Government  in  1870.  Prior  to  that  time  the  chan- 
nel over  the  bar  below  Georgetown  had  only  8  feet  of  water  at  mean 
low  tide.  It  was  crooked,  narrow,  and  difficult  to  navigate,  so  much  so 
that  u{)  to  1870  the  corporation  of  Georgetown  had  itself  spent  consider- 
able money  in  dredging  it.  The  channel  over  the  bar  below  Long 
Bridge  was  less  troublesome  and  somewhat  deeper,  but  did  not  satisfy 
ihe  wants  of  commerce. 

The  Washington  Channel,  or  Harbor,  along  the  city  front  from  the 
northern  limit  of  the  arsenal  to  Long  Bridge,  had  a  ruling  depth  of  only 
10  feet  at  mean  low  tide.  There  were,  besides,  in  the  harbor  of  George- 
town, many  projecting  rocks  with  a  depth  of  water  over  them  that  ren- 
dered navigation  difficult  and  dangerous. 

The  original  project  looked  to  securing  a  depth  of  1G  feet  at  low  tide 
to  Georgetown,  and  along  the  wharves  of  the  Washington  Harbor  from 
Arsenal  Point  to  Long  Bridge,  and  the  removal  of  the  most  dangerous 
rocks  that  obstructed  navigation  in  the  harbor  of  Georgetown.  When 
by  act  of  August  2, 1882,  Congress  made  an  appropriation  for  improv- 
ing the  Potomac  Biver  in  the  vicinity  of  Washington,  D.  C,  having 
reference  to  the  improvement  of  navigation,  the  establishment  of  the 
harbor  lines,  and  the  raising  of  the  flats,  the  project  was  modified  to 
the  removal  of  rocks  in  Georgetown 'Harbor  to  the  depth  of  20  feet  at 
mean  low  tide,  that  being  the  depth  to  be  given  to  the  channel  below. 

The  total  amount  expended  on  the  improvement  of  Washington  and 
Georgetown  harbors  up  to  the  close  of  the  fiscal  vear  ending  June  30, 
1886,  is  $290,000.  Of  this  amount,  $260,821.45  has  been  expended  in 
dredging.  The  remainder  was  expended  in  the  removal  of  rocks  in 
Georgetown  Harbor.  At  the  present  time  there  is  20  feet  of  water  at 
mean  low  tide  in  both  harbors. 

Daring  the  past  year  operations  were  confined  to  completing  the  re- 
moval of  rocks  in  Georgetown  Harbor,  and  in  dredging  the  Georgetown 
Chaunel  above  Long  Bridge.  The  removal  of  rocks  was  completed 
in  November,  1885.  The  completion  of  this  work  left  a  balance  of 
•11,316.17,  which  was  applied  to  dredging  the  Georgetown  Channel 
above  Long  Bridge,  which  was  done  under  contract,  the  material  being 
deposited  on  the  Potomac  Flats. 

Jdyl,  1885,  anion  nt  available $18,425  67 

Jniy  l,  1&-6,  amonut  expended  dor ing  fiscal  year,  exclusive  of 

liabilities  outstanding  J nly  1, 1885 $16,909  79 

Jnly  1,  H86,  outstanding  liabilities 1,515  88 

18, 425  67 

(8ee  Appendix  1 1.) 
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2.  Potomac  River  at  Washington,  District  of  Columbia. — The  project 
for  the  improvement  of  the  Potomac  River  in  tbe  vicinity  of  Wasbing- 
ington,  D.  C,  was  adopted  by  act  of  Congress,  passed  August  2,  1882, 
and  has  for  its  object  the  improvement  of  the  navigation  of  the  river 
by  widening  and  deepening  its  channels  so  as  to  accommodate  ves- 
sels of  the  largest  class  that  can  reach  Giesbouo'  Point,  the  establish- 
ment of  harbor  lines  beyond  which  no  obstructions,  such  as  wharves, 
&c,  should  be  built,  and  at  the  same  time  to  fill  and  raise  the  marshes 
or  flats  in  front  of  the  city  above  overflow  by  the  highest  freshets,  the 
material  taken  from  the  river  in  deepening  and  widening  the  channel 
to  be  used  in  filling  the  flats. 

Before  tbe  improvement  was  commenced  the  flats  or  marshes  in  front 
of  the  city  had  become  so  offensive  that  parts  of  the  city  in  their  neigh* 
borhood  were  not  habitable. 

The  channel  to  Georgetown  was  narrow  and  crooked,  and  had  not 
sufficient  depths  to  accommodate  vessels  sailing  to  and  from  that  port; 
the  Washington  Channel,  between  Long  Bridge  and  the  Arsenal,  was 
also  inadequate  to  the  wants  of  commerce.  Vessels  drawing  16  feet  fre- 
quently grounded  in  the  Georgetown  Channel,  and  that  depth  was  only 
maintained  by  frequent  dredging. 

The  expenditures  for  the  improvement  have  thus  far  amounted  to 
$739,574.19,  and  have  given  a  channel  from  Giesboro'  Point  to  George- 
town over  300  feet  wide  and  20  feet  deep  (except  where  the  depth  has 
been  somewhat  reduced  by  the  deposits  of  freshets),  and  a  channel  along 
the  wharves  from  Washington  Barracks  20  feet  deep  and  from  200  to 
350  feet  wide.  About  4,230,000  cubic  yards  of  material  have  been  de- 
posited on  the  flats,  raising  an  area  of  about  375  acres  of  marshes  to 
a  height  of  from  4  to  10  feet  above  mean  low  tide.  The  dredging  dur- 
ing the  past  fiscal  year  was  done  by  contract.  The  method  used  is  that 
known  as  the  "  hydraulic."  The  material  forming  the  bed  of  the  river 
is  stirred  up  by  a  system  of  plows  at  the  base  of  the  suction-pipe  and, 
passing  up  through  a  centrifugal  pump,  is  forced  ashore  through  dis- 
charge-pipes, resting  on  pontoons. 

The  contract  for  dredging  1,000,000  cubic  yard's  from  the  Washing- 
ton channel  is  about  completed.  The  material  was  all  deposited  on 
Section  III,  below  Long  Bridge.  The  contract  for  dredging  the  Virginia 
channel  above  Long  Bridge  (1,000,000  cubic  yards)  has  been  greatly  re- 
tarded by  freshets,  ice,  and  stormy  weather,  but  particularly  by  the 
amount  of  sand  found  in  the  material  dredged.  Good  progress  was 
being  made  when,  on  the  night  of  the  19th  of  June,  1886,  the  best  of  the 
three  dredges  on  the  work  was  destroyed  by  fire. 

The  contract  for  dredging  the  Virginia  Channel  below  Long  Bridge, 
and  a  portion  of  the  Tidal  Reservoir  (700,000  cubic  yards)  has  progressed 
satisfactorily,  and  is  now  near  completion. 

The  past  year  has  been  noted  for  the  great  number  of  freshets.  These 
have  retarded  work,  and  have  filled  up  to  some  extent  the  dredged 
channels.  The  failure  to  make  an  appropriation  in  1885  has  also  been 
of  great  detriment  to  the  work.  It  is  of  the  utmost  importance  that 
large  appropriations  should  be  made  in  the  early  stages  of  a  work  of 
this  character  and  magnitude.  It  is  now  in  such  a  stage  of  progress 
that  it  is  liable  to,  and  during  the  past  winter  received,  great  damage 
from  freshets.  It  should  be  pushed  rapidly  to  a  point  nearer  comple- 
tion. 

Provision  should  be  made  at  an  early  day  for  retaining-walls  to  tbe 
sewer  canal.  An  estimate  was  submitted  in  a  former  rej>ort.  Tbe  esti- 
mated cost  of  such  walls,  built  of  concrete,  would  be  about  $208,144. 
There  is  little  current  in  this  canal;  the  level  rises  and  falls  with  the 


s 
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tide.  It  receives,  however,  a  large  portion  of  the  sewage  of  the  city, 
which  is  pushed  oat  in  the  river  only  by  the  continuous  additions  it  re- 
ceives. The  plan  of  improvement  contemplates  the  construction  of  a 
small  tidal  reservoir  of  about  eight  acres  near  the  head  of  the  sewer  canal . 
Such  a  reservoir  can  be  made  to  discharge  about  1,000,000  cubic  feet 
of  water  into  it  at  each  ebb  tide;  and  this  amount  of  fresh  water  dis- 
charged into  the  canal  at  proper  intervals,  daily,  will  ameliorate  its 
present  offensive  condition,  but  as  the  city  grows  larger,  and  the  quan- 
tity of  sewage  greater,  it  will  only  be  a  partial  remedy.  It  is  under- 
stood that  the  District  authorities  propose  to  establish  a  pumping  sta- 
tion at  the  foot  of  Seventeenth  street,  and  pump  the  sewage  far  out  into 
and  down  the  river — the  canal  to  receive  only  the  discharge  from  the 
sewer  daring  a  heavy  rainfall.  Such  an  arrangement  is  entirely  practi- 
cable, and,  it  is  believed,  would  solve  this  sewage  problem  in  a  satis- 
factory manner. 

The  officer  in  charge  of  this  improvement  reports  that  the  time  has 
now  come  when  something  should  be  done  in  regard  to  Long  Bridge. 
The  Board  of  Engineers  that  recommended  the  present  plan  of  im- 
provement stated  in  its  report  that  "  the  Long  Bridge  should  be  rebuilt 
at  an  early  period  during  the  progress  of  the  improvements."  No  plan 
can  be'  made  satisfactory  while  this  bridge  remains  a  serious  obstruc- 
tion to  the  flow  of  water  beneath  it.  The  riprap  stone  placed  around 
the  piers  for  their  protection,  together  with  the  piers  themselves,  form 
a  partial  dam  across  the  river,  obstructing  its  flow,  and  will  eventually 
cause  a  gradual  deposit  of  sediment  in  the  river  above  it.  When  the 
upper  end  of  Washington  Channel  is  closed,  as  it  is  intended  to  be,  pro- 
vision most  be  made  in  the  Virginia  Channel  for  discharging  the  freshet 
water  that  now  passes  through  both.  This  cannot  be  done  under  the 
present  bridge.  It  should,  therefore,  be  rebuilt  on  piers  with  greater 
spans. 

The  sum  of  $700,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1888.  If  this  sum  be  appropriated  it  will  be  ex- 
pended in  continuation  of  the  work,  in  accordance  with  the  approved 
project,  in  dredging  the  Virginia  and  Washington  channels  and  Ailing 
Sections  I,  II,  and  III,  in  dredging  the  Tidal  Reservoir,  and  building  the 
inlet  and  outlet  gates. 

July  1, 1886,  amount  available $358,027  93 

July  1, 18b6,  amount  expended  during  fiscal  year,  exclusive 

ofliabilities  outstanding  July  1.1885 $197,602  12 

July  1, 1886,  outstanding  liabilities 38, 188  75 

235, 790  87 

July  1, 1886,  amount  available 122,237  06 

Amount  appropriated  by  act  approved  August  5, 1886 375, 003  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 497, 237  0G 


'  Amonnt  (estimated )  required  for  completion  of  existing  project 1, 441, 365  00 

Amount  tbat  can  be  profitably  expeuded  in  fiscal  year  ending  June 
<     30, 18S8 700,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
.    harbor  acta  of  1866  and  1867. 

(See  Appendix  I  2.) 

3.  James  River,  Virginia. — When  the  improvement  of  the  James 
Kiver  was  regularly  undertaken  by  the  Government,  the  navigation 
was  obstructed  by  snnken  vessels,  by  remains  of  military  bridges,  and 
by  other  obstructions  purposely  put  in  the  river  during  the  late  war  to 
prevent  the  national  fleet  from  approaching  too  close  to  Richmond. 
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Tbere  were,  besides,  other  material  obstructions.  Rocketts'  Reef  and 
Richmond  Bar  had  only  7  feet  of  water  at  mean  low  tide ;  from  War- 
wick Bar  to  Richmond  the  channel  was  crooked  and  obstructed  by 
dangerous  rocks  and  ledges ;  the  Dutch  Gap  Cut-off  was  not  then  open 
and  the  river  was  in  a  poor  condition  as  regards  its  availability  for  com- 
mercial purposes. 

The  original  project  for  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  14.5  feet  at  low  tide)  to  Richmond,  with  a 
channel  width  of  180  feet.  This  project  had  reached  an  advanced  stage 
of  progress  when  Congress,  by  act  approved  July  5, 1884,  adopted  the 
project  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Richmond, 
the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  feet  from  thence 
to  Drury's  Bluff,  and  200  feet  from  thence  to  Richmond. 

Operations  during  the  past  yeaT  have  been  restricted  chiefly  to  an 
endeavor  to  maintain  the  condition  of  affairs  that  existed  at  the  be- 
ginning of  the  fiscal  year.  The  failure  of  the  river  and  harbor  bill  of 
1885  rendered  the  undertaking  of  new  work  impracticable. 

The  year  has  been  remaikable  for  the  frequency  of  high  freshets. 
These  have  caused  deposits  of  sand  and  silt,  which  had  to  be  immediately 
removed.  The  total  expenditures  of  the  Government  up  to  the  close  of 
the  fiscal  year  1886,  on  the  improvement  of  this  river,  were  $812,440.73, 
In  addition  to  that  the  city  of  Richmond  has  expended  $444,690.45. 

The  results  of  these  expenditures  may  be  stated  as  follows:  Swan 
Point  Shoal,  where  the  depth  had  only  been  16.5  feet  at  mean  low  tide, 
was  deepened  to  20  feet.  «This  increase  of  depth  adds  a  foot  to  the 
available  depth  of  the  river  from  its  mouth  to  Kingsland  Reach,  a  dis- 
tance of  98  miles.  The  Dutch  Gap  Cut  off,  which  was  of  no  use  to  navi- 
gation ,  has  been  widened  to  300  feet,  with  a  depth  of  about  18  feet,  shorten- 
ing  the  distance  to  Richmond  5J  miles.  From  Drury's  Bluff  to  the 
ship-locks  at  Richmond  the  depth  has  been  increased  from  7  feet  at  low 
tide  to  the  present  depth  of  about  13.5  feet  at  low  tide. 

It  is  proper  to  add  that  a  river  subjected  to  such  freshets  as  the  James 
will  require  an  annual  expenditure  to  maintain  the  depth  that  is  to  be 
made.  Experience  can  alone  determine  what  that  amount  will  be,  bnt 
it  is  thought  that  not  less  than  $15,000  will  bo  required  annually,  de- 
pending on  the  number  and  height  of  the  freshets. 

The  light  sediment  held  in  suspension  will  be  carried  far  down  the 
river,  and  the  greater  part  deposited  in  places  where  it  will  do  no  harm; 
but  the  sand  and  gravel  rolled  along  the  bottom,  the  amount  of  which 
is  large,  will  drop  in  the  upper  section  of  the  river,  and  must  be  re- 
moved or  it  will  cause  an  obstruction  to  navigation. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  >ear 
ending  June  30,  1888,  is  put  at  $400,000.  This  is  less  than  one  tenth 
the  estimated  cost  of  the  entire  project. 

July  1,  1885,  amount  available $19,256  22 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 16,(86  95 

July  1,  1886,  amount  available  ..: 2,559  27 

Amount  appropriated  by  act  approved  August  5,  1886 112, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 115,059  27 

f  Amount  (ostimated)required  for  completion  of  existing  project 4,263,570  45 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

\      30,  iaS8 400,000 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  I  3.) 
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4.  Shenandoah  Hirer,  Went  Virginia. — Congress,  by  act  of  June  14, 
I860,  made  an  appropriation  of  $15,000  for  improving  tbe  Shenandoah 
Biver,  West  Virginia.  By  act  of  March  3, 1881,  an  additional  appro- 
priation of  $2,500  was  made  for  the  same  object.  A  proviso  was  added 
to  tbe  latter  act,  to  the  effect  that  neither  of  these  appropriations  shall 
be  expended  u  nntil  any  corporate  rights  or  franchises  that  may  exist 
over  said  river  shall  have  been  relinquished  to  the  United  States,  to 
tbe  satisfaction  of  the  Secretary  of  War."  This  condition  has  been 
complied  with. 

The  project  for  the  improvement  has  for  its  object  the  rebuilding  of 
the  locks,  dams,  and  chutes  of  the  navigation  company,  so  as  to  secure 
a  down-stream  navigation  of  about  18  inches.  At  the  present  time 
there  is  practically  no  commerce  to  be  benefited  by  this  improvement, 
and  whether  any  would  be  built  up  by  it  is  a  question.  Congress,  by 
act  of  July  4,  1884,  sold  the  sites  of  the  lower  locks  that  would  be 
needed  in  this  improvement,  and  with  them  all  the  water  privileges  at 
Haq^r's  Ferry.  The  right  to  use  a  portion  of  the  water  to  operate 
these  locks,  and  the  sites  of  the  locks  themselves,  would,  therefore,  have 
to  be  purchased  again  by  the  United  States.  The  question  has  now 
been  rai>ed,  Can  the  United  States  undertake  this  improvement  in  view 
of  the  late  act  authorizing  the  sale  of  the  Harper's  Ferry  property  ? 

Under  the  circumstances,  and  in  view  of  the  fact  that  there  does  not 
appear  to  be  any  commerce  to  be  benefited  by  the  improvement,  fur- 
ther legislation  is  asked. 

JoJv  1, 1885,  amount  available $10,083  40 

Jaly  1, 1886,  amount  available 16,083  40 

(See  Appendix  I  4.) 

IMPROVEMENT  OF  THE  HARBORS  AT  BRETON  BAY  AND  SAINT  JEROME'S 
CREEK,  MARYLAND — OF  THE  CHANNEL  AT  MOUNT  VERNON— OF  RAP- 
PAHANNOCK R1VFR,  AND  YORK  RIVER,  VIRGINIA— OF  TRIBUTARIES 
OP  THE  LOWER  POTOMAC,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND 
KOBTH  CAROLINA. 

Engineer  in  charge,  Mr.  S.  T.  Abort,  United  States  Agent ;  Supervis- 
ing Engineer,  Lieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

L  Channel  at  Mount  Vernon,  Virginia. — Previous  to  tbe  commence- 
ment of  this  improvement  there  was  a  depth  of  but  4  feet  at  low  water 
over  the  wide  flat  between  the  wharf  at  Mount  Vernon  aud  the  main 
channel  of  the  Potomac  River,  a  distance  of  1,900  feet. 

The  present  project  for  improvement  was  adopted  in  1879,  the  object 
being  to  excavate  a  channel  from  deep  water  of  the  Potomac  River  to 
the  wharf  at  Mount  Vernon,  which  should  have  a  width  of  150  feet,  and 
a  navigable  depth  of  from  6  to  7  feet  at  low  water,  with  turning-basin 
at  the  wharf.  The  amount  expended  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1882,  was  $8,442.86,  which  resulted  in  securing  a  channel 
145  feet  wide,  with  a  depth  varying  from  7  to  9  feet  from  the  Potomac 
Channel  to  the  wharf,  and  a  circular  turning-basin  at  tbe  wharf  of  tbe 
same  depth,  with  a  radius  of  150  feet. 

Xo  recent  examination  has  been  made,  but  the  Superintendent  at 
Mount  Vernon  reports  that  the  steamer,  drawing  4 J  feet,  finds  great 
difficulty  in  making  tbe  turn  at  the  pier,  and  the  engineer  in  charge  be- 
lieves that  $5,500  will  be  necessary  for  widening  the  channel,  enlarging 
thetnrning-basin,  and  removing  the  silt  which  has  been  deposited  iu 
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tbe  cut,  and  that  this  sum  will  complete  the  proposed  plan  of  improve- 
ment. 

July  1,  1885,  amount  available |57  14 

July  1,1886,  amount  available 57  14 


< 


'  Amount  (estimated)  required  for  completion  of  existing  project 5, 50^  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  L888     5, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act*  of  1866  and  1867. 

(See  Appendix  J  1.) 

2.  NeabBco  Creek,  Virginia. — The  obstruction  to  navigation  in  this 
stream  consisted  of  a  wide  flat  at  the  mouth,  about  1£  miles  in  length, 
over  which  but  2£  feet  could  be  carried  at  low  water,  and  several  short 
bars  in  the  upper  part  of  the  creek  where  the  channel  is  narrow  and 
tortuous. 

The  present  project  was  adopted  in  1881,  and  contemplated  the  exca- 
vation of  a  channel  through  the  bars,  100  feet  wide  and  7  feet  deep  at 
low  water,  from  the  Potomac  River  to  Atkinson's  Upper  Landing  (in- 
cluding a  channel  to  Atkinson's  Lower  Landing  and-  Willis's  Wharf),  a 
distance  of  about  14,800  feet. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1884,  was  $4,942.73,  which  resulted  in  securing  a  channel  50  feet  wide, 
and  from  4  to  5  feet  deep  at  low  water,  from  the  Potomac  River  to  a 
point  1,800  feet  above  Willis's  Wharf,  where  the  creek  is  narrow  and 
has  a  sufficient  depth,  although  other  bars  still  exist  above  this  point 
Twenty  thousand  dollars  will  complete  the  improvement  as  far  as  seems 
to  be  needed  at  the  present  time. 

July  1,  1885,  amount  available $57  27 

July  1,  18d6,  amount  available 57  27 


'Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  ld6t>  and  1867. 

(See  Appendix  J  2.) 

3.  Breton  Bay,  Leonardtown,  Maryland. — The  harbor  of  Leonardtown, 
at  the  upper  end  of  Breton  Bay,  prior  to  the  commencement  of  the  pres- 
ent improvement,  had  a  least  depth  of  5  feet  at  low  water,  which  was 
insufficient  for  the  passage  of  steamers  to  and  from  the  Leonardtown 
Wharf.  The  bar  which  extended  to  the  9-foot  curve  in  the  bay  was 
about  1  mile  in  length. 

The  present  project  for  the  improvement  was  adopted  in  1878,  the  ob- 
ject being  to  excavate  a  channel  150  feet  wide  and  9  feet  deep  between 
the  9-foot  curve  in  the  bay  and  Leonardtown  Wharf. 

The  engineer  in  charge  recommends  increasing  the  width  of  the  chan- 
nel to  200  feet,  and  enlarging  the  basin  to  a  length  ot  800  feet,  and  a 
width  of  400  feet.  The  depth  should  not  be  less  than  10  feet  at  loir 
water. 

Up  to  June  30,  1885,  $22,950.49  was  expended  iu  removing  131,35£ 
cubic  yards  of  material.  The  channel  was  at  that  time  115  feet  wide 
and  from  9  to  10  feet  deep. 

The  appropriation  recommended  is  for  the  object  of  dredging  a  per- 
manent channel  to  the  Leonardtown  Wharf. 

Leonardtown  is  one  of  the  laudings  of  the  Baltimore  and  Potomac 
River  boats. 
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Jnlr  1,1885,  amount  available  ..' $49  51 

July  1, 1886,  amount  available 49  51 

Amount  appropriated  by  act  approved  August  5, 1886 6,500  00 

AmoQDt  available  for  fiscal  year  ending  June  30, 1887 6,549  51 

I  Amount  (estimated)  required  for  completion  of  existing  project 19, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1688    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  3.) 

4.  Nomini  Creek,  Virginia. — This  stream  is  an  important  tributary  of 
the  Potomac,  82  miles  below  Washington,  draining  a  large  area  of  pro- 
ductive country. 

Navigation  was  obstructed  by  a  bar  of  sand  and  oyster  shells  at  its 
month,  over  which  but  3  feet  could  be  carried  at  low  water,  and  the 
danger  in  passing  the  bar  was  further  increased  by  the  cross-tide  and 
an  exceedingly  rapid  current.  The  length  of  the  bar  to  the  9-foot  curve 
in  Nomini  Bay  is  5,700  feet  After  passing  the  bar  8J  feet  can  be  car- 
ried to  Nomini  Ferry,  3  miles  above  the  mouth. 

The  engineer  in  charge  recommends  the  enlargement  of  the  width 
from  150  to  200  feet;  also  to  dredge  a  training-channel  and  to  sink  a 
mattress  for  the  purpose  of  diverting  a  cross-current  detrimental  to  the 
integrity  of  the  main  channel  and  obstructive  to  steamers  which  enter 
it.   The  amount  recommended  in  1885  for  this  purpose  was  $30,000. 

Tbe  landings  in  Nomini  Creek  are  the  most  important  of  the  Balti- 
more and  Potomac  Biver  boats. 

The  amount  expended  to  June  30, 1886,  was  $32,500,  which  resulted 
in  securing  a  channel  100  feet  wide  and  9  feet  deep  from  the  9-foot 
curve  in  the  bay  to  White  Oak  Point,  a  distance  of  4,400  feet. 

(Amount  (estimated)  required  for  completion  of  existing  project $30, 000  00 

I  Amount  that  can  be  proh  tably  expended  in  fiscal  year  en  ding  J  tine  30, 1888    10, 000  00 
j  Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  J  4.) 

5.  Harbor  at  entrance  of  Saint  Jerome's  Creek,  Maryland. — Saint  Je- 
rome's Creek  enters  the  Chesapeake  Bay  91  miles  south  of  Baltimore 
and  6  miles  north  of  Point  Lookout.  The  outer  bar  iu  the  bay  has 
a  length  of  2,193  feet  from  the  ninth-foot  curve  in  the  bay  to  Corsey's 
Point  in  the  creek.  The  least  depth  of  water  on  it  before  improvement 
wa*  2.8  feet.  Tbe  average  depth  in  the  channel  to  the  ponds  used  by 
tbe  Fish  Commission  for  hatching  oysters  was  one-half  foot.  The  length 
of  tbe  inner  channel  to  the  wharf  of  the  Fish  Commission  is  3,742  feet. 

Tbe  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  contemplated  dredging  a  channel  100  feet  wide  and  9  feet  deep  at 
tow-water  through  the  outer  bar  at  the  mouth  of  the  creek,  and  a  chan- 
nel 40  feet  wide  and  6  feet  deep  through  the  south  prong  of  the  creek, 
tbe  material  therefrom  to  be  thrown  up  in  a  dike,  if  practicable,  so  as 
to  form  a  pond  of  a  portion  of  this  south  prong  for  the  purposes  of  the 
United  States  Fish  Commission. 

Tbis  harbor  is  situated  at  a  desirable  point  for  a  refuge  for  oyster- 
boats. 

Up  to  June  30,  1885,  $20,289.37  was  expended,  and  during  the  fiscal 
year  ending  Jnne  30, 1886,  $3,779.10  have  been  expended,  making  a 
total  to  Jaue  30, 1886,  of  $24,068.47. 
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July  I,  1885,  amount  available $6fS10  63 

July  1,  le?86,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1885 $3,739  10 

July  1,  1686,  outstanding  liabilities 40  00 

3, 779  10 

July  1,  1886,  amouut  available 2,43155 

(Amount  (estimated)  required  for  completion  of  existing  project 26, 000  00 
Amount  that  can  bo  pro  tit  ably  expended  in  fiscal  year  ending  June  30, 1888    IB,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  i860  and  1HG7, 

(See  Appendix  J  5.) 

6.  Rappahannock  River,  Virginia. — The  distance  from  Fredericksburg 
to  the  mouth  of  the  river  is  106£  miles. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1871  and  modified  in  1879,  the  object  being  to  provide  a  channel  160 
feet  wide  aud  10  feet  deep  through  the  bar  at  Fredericksburg,  chanuels 
100  feet  wide  and  10  feet  deep  through  the  bars  between  Fredericks- 
burg and  Port  Royal,  and  channels  200  feet  wide  and  15  feet  deep 
through  two  bars  between  Port  Royal  and  Tappahannock,  where  a 
larger  class  of  vessels  should  be  provided  for. 

Between  March  3,  1871,  and  June  30,  1879,  $90,500  was  expended  on 
the  first  project. 

The  amount  expended  on  the  present  project  from  June  14, 1880,  to 
June  30, 1886,  is  $75,898.70.  This  expenditure  has  resulted  in  securing, 
by  means  of  dredging  at  various  times  and  the  construction  of  longitu- 
dinal and  spur  dikes,  navigable  channels  at  Fredericksburg,  Pollock's, 
Bernard's,  Pratt's,  Spottswood,  Castle's  Ferry,  and  Farley  Vale  bars, 
extending  over  a  distance  of  12.6  miles. 

July  1,  1885,  amount  available $11,554© 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $10,154  83 

July  1,  1886,  outstanding  liabilities 298  56 

10,453  » 

July  1,  1886,  amount  available 1,10130 

Amount  appropriated  by  act  approved  August  5, 1886 20, 000  0> 

Amount  available  for  fiscal  year  ending  June  30,  1887 21, 101  39 


f 


Amount  (estimated)  required  for  completion  of  existing  project 194,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    30, 000  00 

)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

I     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  6.)  • 

7.  Totuzky  River ,  Virginia. — The  obstructions  to  the  navigation  of  this 
river  consisted  of  two  bars,  one  at  its  mouth,  which  forms  a  part  of  the 
wide  flat  between  the  outlet  of  the  river  and  the  navigable  channel  of 
the  Rappahauuock,  having  a  least  depth  of  4£  feet,  and  the  other  about 
2£  miles  above  the  mouth,  known  as  Booker's  Bar,  having  a  ruling 
depth  of  3  feet.  The  improvement  of  Booker's  Bar  is  needed  for  pur- 
poses ot  navigation. 

Ten  thousand  dollars  have  beeu  appropriated  for  this  work  up  to 
August  2,  1882.  This  sum  has  been  expended  in  building  a  longitudi- 
nal dike  2,117  feet  in  length,  the  effect  of  which  has  been  to  scour  oat 
the  channel  to  a  depth  of  3£  feet  at  low  watep,  but  this  action  is  slow 
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id  its  results*    The  channel  should  be  dredged  if  prompt  improvement 
of  the  navigation  is  desirable.    For  this  object  $12,000  will  be  required. 

July  1, 1885,  amount  available $400  82 

July  1, 1886,  amount  available 400  82 

(Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  7.) 

8.  Urbana  Creek,  Virginia. — This  creek  is  a  tidal  tributary  of  the 
Rappahannock,  which  it  enters  91  miles  below  Fredericksburg,  Va. 

Prior  to  the  commencement  of  this  improvement  the  navigation  was 
obHtructed  by  a  bar  at  the  mouth,  over  which  but  6  feet  of  water  could 
be  carried. 

The  present  project  was  adopted  in  1879,  the  object  being  to  excavate 
a  channel  through  this  bar  150  feet  wide  and  10  feet  deep  at  low  water. 
The  amount  expended  up  to  June  30, 1884,  was  915,431.41.  No  appro- 
priation has  since  been  made.  The  expenditure  resulted  in  securing  a 
channel  through  the  outer  bars  of  10  feet  in  depth  at  low  water  and  a 
width  of  120  feet  at  the  narrowest  part,  with  the  ends  of  the  channel 
widened  for.facility  in  entering. 

A  turning  basin  200  feet  wide,  300  feet  long,  and  10  feet  deep  has  also 
been  made  at  Urbana  Wharf;  and  a  channel  of  approach  within  the 
creek  1,090  feet  long,  80  feet  wide,  and  10  feet  deep  at  low  water.  This  is 
one  of  the  landings  of  the  Baltimore  and  Norfolk  boats. 

The  engineer  in  charge  asks,  for  the  completion  of  this  work,  an  ap- 
propriation of  $6,000  for  the  year  ending  June  30, 1888. 

July  1, 1885,  amount  available $68  59 

July  1, 18H6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 40  00 

Julyl,  1686,  amount  available 28  59 

Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 

Anount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1888     6, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  8.) 

9.  Mattaponi  River,  Virginia. — This  stream  empties  into  York  River, 
at  West  Point,  Va.    It  is  navigable  for  56  miles. 

Previous  to  the  commencement  of  this  improvement,  the  Mattaponi 
Biver  was  obstructed  by  numerous  bars  and  by  snags,  wrecks,  and  over- 
hanging trees.  The  object  of  the  first  project  for  improvement,  adopted 
in  1880,  was  to  provide  a  chaunel  40  feet  wide  and  5}  feet  deep  at  low 
water,  by  the  removal  of  snags,  drift-logs,  wrecks,  and  overhanging 
trees,  and  by  dredging  through  the  bars. 

The  amount  expended  to  June  30, 1885,  was  $6,023.80,  and  during  the 
year  ending  June  30, 1886,  $174  have  been  expended,  making  a  total 
to  June  30,  1886,  of  $6,197.80.  This  sum  was  expended  in  snagging 
operations  and  in  the  removal  of  wrecks,  logs,  and  overhanging  trees 
for  a  length  of  river  of  about  24  miles. 

The  engineer  in  charge  recommends  making  a  channel  through  Robin- 
•on  and  Latane's  bars,  with  a  width  of  40  feet  at  bottom  and  a  depth  of 
6  feet  at  low  wnter.    The  cost  of  this  improvement  would  be  $31,000  iu 
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addition  to  the  amount  available  for  the  fiscal  year  ending  June  30. 
1887. 

July  1, 1885,  amount  available 2,276  20 

July  1, 1SS6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1S85 174  00 

July  1, 1886,  amount  available ■. ^...      2,102  20 

Amount  appropriated  by  act  approved  August  5, 1886 5,00000 

Amount  available  for  fiscal  year  ending  June  30, 1887 7, 102  20 

{Amount  (estimated)  required  for  completion  of  existing  project 31, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  7, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1*67. 

(See  Appendix  J  9.) 

10.  Pamuriky  River,  Virginia. — This  stream  empties  into  York  River 
at  West  Point,  Va.    Its  navigable  length  is  80  miles. 

The  present  project  for  improvement  was  adopted  in  1880,  the  object 
being  to  provide  a  channel  40  feet  wide  and  from  3  to  5  feet  deep  from 
Hanovertown  to  ^Newcastle  ferry,  a  distance  of  9  miles,  aud  100  feet 
wide  and  7  feet  deep  at  low  water  on  the  lower  bars. 

The  work  can  be  prosecuted  economically  if  the  entire  sum  required 
for  completion  is  appropriated  for  the  fiscal  year  ending  June  30, 1888. 

The  total  expenditure  to  June  30, 1886,  is  $5,743.61. 

July  1,  1885,  amount  available $1,876  39 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18&5 120  00 

July  1,  1886,  amount  available 1,756  30 

Amount  appropriated  by  act  approved  August  5,  1886 : 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 6, 756  39 

(Amount  (esti  mated)  required  for  completion  of  existing  project 15, 800  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  ltt&     8,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  10.) 

11.  York  River,  Virginia. — This  is  a  large  tidal  tributary  of  the  Chesa- 
peake Bay,  into  which  it  empties  about  16  miles  in  a  line  north  of  For- 
tress Monroe.  It  is  formed  by  theMattaponi  and  Pamunky  rivers,  and 
has  a  deep,  navigable  ship-channel  for  a  distance  of  41  mMes. 

The  navigation  of  the  river  prior  to  the  commencement  of  the  present 
improvement  was  obstructed  by  a  bar  at  the  mouth  of  Potopotank 
Creek,  haviug  a  least  depth  of  19  feet  at  low  water,  and  a  bar  about  8J 
miles  above,  at  West  Point,  Va.,  having  a  least  depth  of  14  feet 

Tbe  present  project  was  adopted  in  1880,  the  object  being  to  provide 
a  channel,  by  dredging,  22  feet  deep  and  200  feet  wide  (to  be  increased 
afterwards  to  400  feet  wide)  through  the  bars,  and  also  a  basin  of  the 
same  dqpth  at  the  wharves  at  West  Point. 

The  first  appropriation  ($10,000),  made  June  14, 1880,  was  applied  to 
the  improvement  of  the  Potopotank  Bar,  through  which  a  channel  106 
feet  wide  and  22  feet  deep  was  secured  by  dredging. 

The  appropriations  since  1880  have  been  applied  to  dredging  the  bar 
at  West  Point. 
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The  amount  expended  np  to  June  30, 1885,  was  $67,833.31,  and  daring 
the  fiscal  year  ending  Jane  30, 1886,  $10,847.30  have  been  expended ; 
making  a  total  to  Jane  30, 1886,  of  $78,680.61. 

July  1, 1886,  amount  available $12,166  69 

July  1, 1686,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $10,764  69 

July  1, 1886,  outstanding  liabilities.... • 82  61 

10, 847  *  ' 

Joly  1, 1886, amount  available 1,319  39 

Amount  appropriated  by  act  approved  August  5, 1886 18, 750  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 20,069  39 

I  Amount  (estimated)  required  for  completion  Of  existing  project 157, 250  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  a  ad 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  11.) 

12.  Chiekdhominy  River,  Virginia. — This  river  is  navigable  for  37 
miles.  The  present  project  was  adopted  in  1878,  the  object  being  to 
dredge  channels  100  to  150  feet  wide  through  Einn's,  Old  Fort  and 
Windsor  Shades  bars  to  a  depth  of  not  less  than  8  feet  at  low  water, 
and  to  remove  snags,  logs,  &c,  from  points  above  Windsor  Shades. 
The  least  depths  on  these  bars,  prior  to  the  commencement  of  the  im- 
provement, were  from  4  to  5  feet  at  low  water. 

The  appropriations,  amounting  to  $15,000,  have  been  expended,  and 
resulted  in  securing  a  channel  through  Binn's  Bar,  150  feet  wide 
and  8  feet  deep ;  through  Windsor  Shades  and  Old  Fort  bars,  100  feet 
wide  and  8  feet  deep,  and  through  the  bar  at  the  mouth  of  the  river,  90 
feet  wide  and  14  feet  deep  at  low  water. 

For  the  completion  of  the  project  for  the  improvement  of  the  upper 
part  of  the  river  $1,000  are  still  required,  and  for  completing  the  project 
for  improving  the  bar  at  the  mouth  an  appropriation  of  $13,000  was  rec- 
ommended in  the  report  for  the  year  ending  June  30, 1885. 

Amount  appropriated  by  act  approved  Angust  5,  18£6 $4,000  00 

f  Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

J  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,  l£t*8      5, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  J 12.) 

13.  Staunton  River,  Virginia^  between  Randolph  Station  and  Brook 
.foul— The  length  of  the  Staunton  is  200  miles.  It  unites  with  the  Dan 
atClarksville,  and,  thence  to  Albemarle  Sound ;  the  stream  thus  formed 
is  called  Roanoke  River. 

The  present  project  for  the  improvement  of  this  river  between  Ran- 
dolph Station,  on  the  Richmond  and  Danville  Railroad,  and  Brook 
Seal,  31  miles  above,  was  adopted  in  1879,  the  object  being  to  secure  a 
navigable  channel,  not  less  than  35  feet  wide  and  2  feet  deep  at  low 
water,  through  the  various  ledges  and  sand-bars  which  obstruct  naviga- 
tion, with  a  slope  of  water-surface  at  rapids  not  greater  than  10  feet  to 
the  mile. 

The  amount  expended  to  June  30, 1885,  was  $25,060,  and  daring  the 
fecal  year  ending  June  30, 1886,  $1,725.38  have  been  expended,  making 
a  total  to  June  30,  1886,  of  $26,794.38. 

10  E 
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July  1, 1885,  amount  available $2,43100 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $1,695  38 

July  1, 1886,  outstanding  liabilities 30  00 

1,785  3d 

July  1,  1886,  amount  available 705  62 

Amount  appropriated  by  act  approved  A  ngtst  5,  1886 5,00000 

Amount  available  for  fiscal  year  ending  June  30,  1887 5, 705  02 

{Amount  (estimated)  required  for  completion  of  existing  project 36, 200  ft 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1856  and  1867. 

(See  Appendix  J 13.)  •  ' 

14.  Staunton  River,  Virginia,  between  Brook  Neal  and'  Pig  River. — The 
distance  between  Brook  Neal  and  Pig  River  is  52  miles,  and  the  aver- 
age fall  per  mile  is  4.3  feet. 

The  present  general  project  for  the  improvement  of  this  part  of  the 
river  was  adopted  in  1882,  the  object  being  to  secure  a  navigable  chan- 
nel for  bateaux  not  less  than  14  feet  wide  and  from  1}  to  2  feet  deep 
at  low  water,  with  a  slope  of  water-surface  at  rapids  not  greater  than 
10  feet  to  the  mile. 

The  amount  expended  to  June 30, 1884,  was  91,894.79,  which  resulted 
in  the  improvement  of  navigation  through  the  worst  shoals  in  a  distance 
of  15  miles. 

July  1, 1885,  amount  available $105  21 

July  1,  1886,  amount  available 105  21 

Amount  appropriated  by  act  approved  August  5,  1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 5, 105  21 


i 


Amount  (estimated)  required  for  completion  of  existing  project 27, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  14.) 

15.  Dan  River,  between  Madison,  North  Carolina,  and  Danville,  Vir- 
ginia.— The  distance  by  the  river  from  Madison  to  Danville  is  49.81 
miles  and  the  descent  2.82  feet  per  mile. 

The  object  of  the  first  project  for  this  improvement,  adopted  in  1880, 
was  to  provide  a  channel  for  navigation  not  less  than  35  feet  wide,  bot 
it  was  afterward  modified  to  a  channel  of  not  less  than  16  feet  wide  and 
2  feet  deep  in  the  rapids  at  low  water. 

The  amount  expended  to  Jane  30, 1885,  was  $28,111.99,  and  daring 
the  fiscal  year  ending  Jane  30, 1886,  $1,739.86  were  expended,  making 
a  total  to  Jane  30, 1886,  of  $29,851.85.  This  expenditure  has  resulted 
in  the  improvement  of  5£  miles  of  the  river  above  Danville,  and  about 
13  miles  of  the  river  have  been  freed  from  serious  obstruction  by  this 
work. 

The  officer  in  charge  reports  that  $5,000  will  be  required  to  complete 
the  work,  and  that  this  sum  could  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1888. 

The  work  was  to  have  been  completed  in  three  years,  bat  has  extended 
through  seven,  rendering  it  necessary  to  meet  the  contingent  expenses 
for  four  years  more  than  was  intended. 
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July  1, 1685,  amount  available $2,368  01 

Jolj  1, 1886,  amount  expended  during.nacal  year,  exclusive  of  • 

liabiliities  outstanding  July  1,  lt-«> $1,699  86 

Jnlyl,  1886,  outstanding  liabilities 40  00 

1,739  86 

Jolyl,  1886,  amount  available 648  15 

Amount  appropriated  by  act  approved  August  5,  1886 20, 000  00* 

Amount  available  for  fiscal  year  ending  June  30, 1887 20,648  IS 

I  Amount  (estimated)  required  for  completion  of  existing  project 5,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  1, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J 15.)  • 

16.  Roanoke  JBircr,  North  Carolina. — The  first  project  for  the  improve- 
ment of  this  river  was  submitted  in  1871,  the  object  being  to  improve 
navigation  by  the  removal  of  rocks  near  Weldon  and  Halifax,  and  all 
wrecks,  snags,  and  overhanging  trees  at  various  other  points,  and 
dredging  channels  through  the  numerous  bars  and  shoals.  A  part  only 
of  this  project  was  adopted. 

The  amount  expended  under  the  first  project  to  June  30, 1884,  was 
$45,000. 

The  first  appropriation  under  the  present  project  of  $5,000,  made 
Angnst  2, 1882,  was  expended  in  repairing  two  dikes  at  Indian  High- 
land Bar.  A  survey  was  also  made  to  ascertain  the  changes  which  had 
taken  place  since  1871,  and  a  report  was  submitted. 

The  appropriation  of  July  5, 1884  ($3,000),  was  not  expended  because 
insufficient  to  prosecute  the  work  economically. 

The  engineer  in  charge  recommends  that  the  operations  should  be 
limited,  for  the  present,  to  the  building  of  snag-boats,  the  removal  of 
snags,  and  to  the  careful  examination  of  certain  bars.  This  work  will, 
when  accomplished,  effect  a  much  needed  improvement. 

JnJj  1,  1886,  amount  available $3,300  24 

July  1, 1886,  amount  available 3,300  24 

Amount  appropriated  by  act  approved  August  5, 1886 20,000  00 

Amount  availnble  for  fiscal  year  ending  June  30, 1887 23,300  24 

(See  Appendix  J 16.) 

17.  French  Broad  River \  North  Carolina. — The  first  project  for  the  im- 
provement of  this  river  was  adopted  in  1878,  the  object  being  to  secure 
a  channel  35  feet  wide  and  not  less  than  2}  feet  deep  at  low  water  be- 
tween Brevard  and  Big  Buck  Shoals,  a  distance  of  31.61  miles. 

The  amount  expended  to  June  30, 1882,  was  $37,780.22,  with  which 
expenditure  the  following  results  were  attained :  A  survey  of  the  river 
between  Brevard  and  Big  Buck  Shoals ;  the  improvement  of  the  various 
shoals  and  rapids  by  means  of  rock  and  gravel  excavation ;  and  the 
construction  of  wing-dams  for  a  distance  of  26  miles  below  Brevard. 

The  act  of  August  2,  1882,  appropriated  $5,000  for  improving  the 
river  "  from  Smith's  Bridge  up."  '  A  survey  from  Smith's  Bridge  (near 
Asheville)  to  the  foot  of  Long  Shoal,  a  distance  of  12.09  miles,  was  made 
in  1882,  and  a  project  adopted  for  securing  a  channel  30  feet  wide  and 
sot  less  than  2£  feet  deep  at  low  water  for  this  distance.  The  estimates 
amounted  to  $76,000.  In  the  fiscal  year  ended  June  30, 1884,  this  part 
of  the  river  waa  improved  for  a  distance  of  4£  miles  above  the  bridge, 
under  a  special  act  of  appropriation. 


148   '  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  6.  ARMY. 

If  Congress  direct  the  improvement  between  Brevard  and  Big  Back 
Sho&ls,  $8,000  is  required  ;*and  for  continuing  the  improvement  between 
Long  Shoal  and  Smith's  Bridge,  $25,000. 

The  amount  expended  to  Jane  30, 1885,  was  $42,788.23,  and  daring 
the  fiscal  year  ending  Jane  30, 1886, 952  have  been  expended, making  a 
total  to  Jnne  30, 1886,  of  $42,840.23. 

July  1, 1S85,  amount  available $211  77 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 i 52  00 


• 


July  1,1686,  amount  available 150  77 


I 


Amount  (estimated)  required  for  completion  of  existing  project 79, 000  00 

Submitted  in  compliance  witli  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  J  17.) 

,  18.  Aqueduct  Bridge  over  tlie  Potomac  at  Georgetoien,  District  of  Co- 
lumbia.— To  enable  a  compliance  with  a  resolution  of  the  Senate  of  Feb- 
ruary 25, 1866,  Mr.  Abert  was  charged  with  an  examination  of  the  con- 
dition of  this  bridge,  especially  as  to  its  safety  for  ordinary  travel  when 
the  aqueduct  is  filled  with  water.  His  report  thereon  was  transmitted 
to  the  Senate  May  12,  and  printed  as  Senate  Ex.  Doc.  No.  138,  Forty- 
ninth  Congress,  first  session. 

(See  also  Appendix  J  18.) 

IMPROVEMENT  OF  THE  HARBOR  AT  NORFOLK,  VIRGINIA— APPROACH 
TO  NORFOLK  HARBOR,  VIRGINIA — CURRITUCK  SOUND— OOANJOK 
AND  EDENTON  BATS,  AND  NORTH  RIVER  BAR,  NORTH  CAROLINA- 
IMPROVEMENT  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAR- 
OLINA. 

Officer  in  charge,  Gapt.  F.  A.  Hinman,  Corps  of  Engineers.  Super- 
vising Engineer,  Lieut.  Col.  W.  P.  Oraighill,  Corps  of  Engineers. 

1.  Harbor  at  Norfolk,  Virginia. — The  project  for  improvement,  adopted 
in  1877,  was  to  deepen  and  widen  the  channel  at  the  mouth  of  the  South- 
ern Branch  and  along  the  Berkley  and  Portsmouth  flats,  in  the  harbor 
proper,  and,  for  the  approaches,  to  dredge  a  channel  500  feet  wide  and 
25  feet  deep  at  ordinary  low  water  through  the  bars  at  the  Western 
Branch  and  SewalPs  Point 

The  revised  project  of  1885  is  as  follows :  1.  To  secure  a  channel  not 
less  than  25  feet  deep  and  500  feet  wide  at  ordinary  low  water,  by  dredg- 
ing, from  the  deep  water  of  Hampton  Roads  to  Norfolk  and  the  United 
States  navy-yard  on  the  Southern  Branch,  and  also  to  secure  a  chan- 
nel in  the  Eastern  Branch,  at  the  same  stage,  not  less  than  22  feet  deep, 
with  a  width  at  least  300  feet  at  the  Norfolk  and  Western  Railroad 
Bridge,  and  gradually  increasing  to  about  700  feet  at  its  mouth,  by 
dredging  between  said  points ;  and,  2.  To  ultimately  dredge  the  entire 
area  bounded  by  lines  parallel  to  and  75  feet  from  the  Port- Warden 
lines  to  a  depth  not  less  than  25  feet,  at  ordinary  low  water,  from  Fort 
Norfolk  to  the  United  States  navy-yard,  and  not  less  than  22  feet  deep 
from  the  mouth  of  the  Eastern  Branch  to  Campostella  Bridge,  and  to 
construct  a  bulkhead  at  Berkley  Flats. 

With  slight  modifications  all  operations  have  been  conducted  in  ac- 
cordance therewith.  The  amount  expended  to  June  30,  1885,  was 
$383,032.81,  which  resulted  in  a  channel  at  least  25  feet  deep  and  not  less 
than  200  feet  wide  at  ordinary  low  water  from  the  deep  water  of  Hamp- 
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too  Roads  to  the  United  States  navy-yard,  and  also  a  channel  at  least 
23  feet  deep  and  not  less  than  200  feet  wide  at  same  stage  in  the  East- 
ern Branch  up  to  the  Norfolk  and  Western  Railroad  Bridge. 

The  former  channel  at  SewalPs  Point  has  contracted  somewhat,  anc 
has  shoaled  in  places  to  24  feet ;  at  the  month  of  Southern  Branch  it 
has  shoaled  to  24  feet  for  a  distance  of  700  feet.  The  latter  channel 
has  deteriorated  slightly.  The  easterly  side  of  the  cut  through  Be  wall's 
Point  Bar  should  be  buoyed  every  1,200  feet  to  mark'it  properly. 

There  was  expended  in  the  fiscal  year  ending  June  30,  1886,  $113.53, 
which  was  applied  to  contingencies. 

Since  the  original  estimates  were  made  for  this  harbor  the  conditions 
upon  which  they  were  based  have  changed  very  materially,  owing  to 
increased  commerce  necessitating  more  wharves  and  anchorage-ground. 
The  aggregate  appropriations  exceed  the  original  estimates  slightly,  but 
expenditures  have  been  made  in  localities  not  originally  contemplated. 

There  will  be  but  a  small  balance  on  hand  at  the  close  of  the  fiscal 
year  ending  June  30, 1887., 

To  entirely  and  permanently  complete  this  work,  so  far  as  can  be 
foreseen,  will  require  the  expenditure  of  $507,744.56,  and  this  amount 
can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 1888,  in 
the  general  improvement  of  the  harbor  and  its  approaches  by  dredging, 
and  the  construction  of  a  bulkhead.  The  portion  of  the  approach  to 
the  harbor  between  Lambert's  Point  and  Fort  Norfolk  is  not  included 
herein  as  it  is  the  subject  of  the  following  report. 

Jnlr  1,1885,  amount  available $2,000  94 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 113  53 

Jnlyl,  1886,  amount  available , 1,887  41 

Amount  appropriated  by  act  approved  August  5, 1886 50,000  00 

Amoont  available  for  fiscal  year  ending  June  30, 1887 51,887  41 


j 


Amount  (estimated)  required  for  completion  of  existing  project 457, 744  56 

Amoont  that  can  be  profitably  expended  in  fiscal vearending  June30,1888  100, 000  00 

1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

I     harbor  acts  of  1866  and  1867. 

(8ee  Appendix  K  1.) 

2.  Approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  Navy- 
yardj  between  Lambert's  Point  and  Fort  Norfolk. — The  original  condi- 
tion of  the  channel  was  good,  with  the  exception  of  a  bar  opposite  the 
month  of  the  Western  Branch,  on  some  parts  of  which  the  ruling  depth 
▼as  only  about  15  feec  at  mean  low  water. 

The  project  for  the  improvement  adopted  in  1878  was  to  dredge  this 
bar  for  a  distance  of  4,800  feet  to  a  width  of  500  feet  and  a  depth  of  25 
fret  at  mean  low  water. 

The  amount  expended  on  this  work  to  July  5, 1884,  cannot  be  stated, 
as  it  cannot  be  separated  from  the  sum  total  of  the  general  expendi- 
tures for  the  work  of  improving  the  harbor  at  Norfolk,  Va.,  and  its  ap- 
proaches, of  which  this  was  a  part  up  to  that  date. 

The  result  obtained  from  the  expenditures  at  this  point  to  November, 
1880,  was  a  channel  4,400  feet  long,  265  feet  wide,  and  25  feet  deep  at 
mean  low  water,  which  greatly  facilitated  navigation  and  commerce. 
This  channel  has  since  shoaled  to  24  feet  in  places,  and  contracted  con- 
siderably. 

Ko  work  was  done  in  this  locality  thereafter  until  subsequent  to  the 
Ptasage  of  the  act  of  July  5, 1884,  which  appropriated  $50,000  specific- 
ally for  widening  the  channel. 
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There  was  expended  in  the  fiscal  year  ending  June  30, 1885,  $381.36, 
which  was  applied  to  surveying  the  locality  in  question  and  preparing 
map  of  same. 

A  Board  of  Engineer  officers  was  convened  August,  1884,  to  prepare  a 
project  for  the  application  of  this  appropriation.  The  Board  reported  a 
plan  involving,  in  conjunction  with  dredging,  the  construction  of  a  dike 
at  or  near  Pinner  Point,  expressing  at  the  same  time  doubts  whether, 
under  the  phraseology  of  the  law,  any  part  of  the  money  could  be  ap- 
plied to  a  work  of  construction. 

However,  the  requirements  of  navigation  demanding  the  widening 
of  the  channel  as  contemplated  io  the  project  already  commenced  and 
partly  executed,  by  dredging,  it  was  recommended  that  the  existing 
appropriation  be  applied  to  widening  the  channel  between  Lambert's 
Point  and  Fort  Norfolk  by  dredging  along  the  eastern  side  thereof. 
This  having  been  approved,  the  work  was  done  accordingly. 

There  was  expended  in  the  fiscal  yearending  June  30, 1886,  $46,806.89, 
which  was  applied  to  the  removal  of  4G9,94£  cnbic  yards  of  material, 
measured  in  scows,  resulting  in  a  straight  channel  not  less  than  25  feet 
deep  and  at  least  400  feet  wide,  at  mean  low  water,  the  entire  length 
of  this  approach.  Formerly  the  channel  had  an  angle  in  it.  This 
work  has  materially  benefited  navigation  and  commerce.  The  easterly 
side  of  the  channel  should  be  buoyed  every  1,200 feet  to  mark  it  properly. 

The  amount  that  can  be  profitably  expended  in  the  fiscal  year  endiug 
June  30, 1888,  is  $118,100,  which  it  is  proposed  to  expend  in  the  con- 
struction of  a  dike  and  in  widening  the  channel  along  the  eastern  side 
by  dredging.    This  will  complete  the  project 

The  advantages  and  benefits  to  be  derived  therefrom  will  be  a  better 
approach  to  the  harbor  and  the  navy-yard  and  more  room  for  anchorage. 

July  1, 1885,  amount  Available $49,618  64 

Amount  received  from  sale  of  fuel  to  an  officer 38  & 

49,666  89 
July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 46>806  89 

July  1,  1886,  amount  available 2,850  00 

Amount  appropriated  by  act  approved  August  5, 1886 137,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 , 140,350  00 

{Amount  (estimated)  required  for  completion  of  existing  project 118, 100  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1868  118, 100  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  I860  and  1867. 

(See  Appendix  K  2.) 

3.  Appomattox  Stiver,  Virginia. — At  the  close  of  the  late  war  the  navi- 
gation of  this  river  was  in  snch  a  condition  that  the  depth  of  water  on 
more  than  one  of  the  shoals  did  not  exceed  6J  feet  at  high  tide,  and  this 
depth  was  diminished  by  3  feet  at  low  tide.  The  plan  of  improvement 
adopted  in  1870  was  to  attain  a  depth  of  12  feet  at  high  tide,  with  as 
much  width  of  channel  as  the  river  would  bear.  This  plan  has  been 
steadily  adhered  to,  constant  progress  being  made  towards  its  comple- 
tion from  year  to  year  by  the  use  of  the  money  granted  by  Congress. 
The  means  depended  on  have  been  jetties,  wing- dams,  and  training- 
walls,  with  resort  to  the  dredge  only  when  the  needs  of  commerce  re- 
quired immediate  work  in  the  channel  to  give  more  width  or  depth  than 
had  been  attained  under  the  slower  operation  of  the  structures  men- 
tioned, of  which  the  system  has  not  yet  been  fully  carried  out  for  want 
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of  sufficient  funds.  The  amount  expended  by  the  United  States  up  to 
Jane  30, 1885,  on  the  project  adopted  in  1870,  is  $371,703.95,  and  resulted 
in  securing  a  turning  basin  at  Petersburg  about  155  by  110  feet  and  a 
navigable  channel  of  12  feet  and  upwards  at  high  water,  with  some  short 
shoals,  from  Petersburg  down  to  Point  of  Bocks,  all  of  which  vastly  ben- 
efited navigation  and  largely  increased  the  extensive  commerce  carried 
over  this  river. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1886,  the  sum  of 
$9,579.79,  which  was  applied  to  enlarging  PuddledockCut,  about  2  miles 
long.  This  was  materially  widened  and  deepened  along  the  entire  west- 
erly side,  and  also  along  1,250  feet  of  the  easterly  side,  by  the  removal 
of  121,424  cubic  yards  of  material,  measured  in  place,  including  51,300 
cubic  yards  removed  last  year.  To  prevent  the  dredged  material  cast 
on  the  bank  from  sliding  back  into  the  channel,  940  linear  feet  of  cheap 
pile  and  brush  revetment  was  built.  This  work  benefited  navigation 
and  commerce.  The  dikes  and  training-walls  required  no  repairs  to 
speak  of. 

There  will  be  but  a  small  balance  on  hand  at  the  close  of  the  fiscal 
year  ending  June  30,  1887.  There  can  be  profitably  expended  in  the 
fiscal  year  ending  June  30,  1888,  $27,250,  which  it  is  proposed  to  ex- 
pend for  the  completion  of  the  existing  project,  after  which  an  annual 
expenditure  of  $.3,000  will  be  required  to  maintain  the  work,  as  is  the 
case  with  all  works  of  this  class. 

The  principal  portion  of  the  work  projected  has  been  done,  and,  in 
the  main,  performs  the  service  required  of  it. 

The  condition  of  permanence  of  the  deepened  and  improved  channel 
seems  to  be  nearly  reached  under  the  influence  of  its  regulation.  The 
truth  of  this  statement  is  confirmed  by  the  diminished  use  of  the  dredge 
year  by  year.  The  best  results  cannot  be  said  to  be  reached  until  its 
services  ean  be  dispensed  with  under  ordinary  circumstances. 

July  1, 1865>  amount  available $10,437  09 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $9,519  79 

July  1, 1886,  outstanding  liabilities 60  00 

9, 579  79 

July  1, 1886,  amount  available 857  30 

Amount  appropriated  by  act  approved  August  5, 1886 18,750  00 

Inoant  available  for  fiscal  year  ending  June  30, 1887 19,607  30 

r  Amount  (estimated)  required  for  completion  of  existing  project 27, 250  00 

i  Amount  that  can  be  profitably  expended  in  fiscal  jear  ending  J  une  30, 1888    27, 250  00 
i  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acta  of  1866  and  1867. 

(See  Appendix  K  3.) 

4.  Nottoway  River,  Virginia. — Prior  to  improvement  the  condition  of 
this  river  at  low  water  was  as  follows :  At  the  mouth  the  navigable 
depth  was  only  2  feet,  due  to  sunken  logs ;  thence  to  the  Seaboard  and 
Boanoke  Railroad  Bridge,  19  miles,  the  channel  was  from  9  to  25  feet 
deep  and  much  obstructed  by  a  war  blockade  of  sunken  vessels,  and 
alio  by  snags,  overhanging  growth,  &c.  The  next  reach,  to  Peter's 
fridge,  31  miles,  was  so  filled  with  snags,  logs,  &c,  that  it  was  with 
difficulty  that  a  flat-boat  of  1  foot  draught  could  pass  over  it. 

The  original  project,  adopted  in  1881,  was  to  obtain  a  channel  not 
less  than  60  feet  wide  and  at  least  9  feet  deep  from  the  mouth  to  the 
laflroad  bridge,  and  2  feet  deep  thence  to  Peter's  Bridge,  by  removing 
the  said  obstructions. 
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The  amount  expended  to  Jane  30, 1882,  is  $6,420.30,  which  completed 
the  project  for  the  lower  29  miles.    There  have  been  no  operations  since. 

This  improvement  has  not  led  to  the  development  of  much  trade  on 
the  river.  There  is  no  regular  line  of  beats  there.  The  river  is  crossed 
by  the  railroad,  and  for  some  distance  is  paralleled,  about  5  miles  off,  by 
the  Blackwater  River,  on  which  are  lines  of  steamers. 

The  small  amount,  $333.54,  expended  since  June  30,  1882,  has  been 
applied  to  contingencies. 

The  last  examination,  made  in  June,  1885,  showed  that  the  portion 
below  the  railroad  bridge  was  in  fair  condition,  while  that  above  had 
again  become  obstructed  by  logs,  &c,  owing  to  the  careless  manner  in 
which  they  had  been  handled  and  rafted.  For  this  reason  the  river  is 
not  susceptible  of  entire  and  permanent  completion. 

Eo  further  appropriation  is  asked  for  this  river. 

July  1,  1H85,  amount  available $453  29 

July  1,  1886,  amount  expended  during  fiscal  year,  excluuive  of  liabilities 
outstanding  July  lf  1885 207  13 

July  1,  1886,  amount  available 24616 

(See  Appendix  K  4.) 

5.  Blackwater  River,  Virginia. — This  river  originally  had  a  channel, 
with  a  minimum  depth  of  8  feet  scant,  much  obstructed  by  logs,  lean- 
ing trees,  shoals,  projecting  points,  and  a  war  blockade  of  sunken  ves- 
sels, all  of  which  rendered  navigation  exceedingly  difficult. 

The  original  project,  adopted  in  1878,  was  to  make  a  channel  9  feet 
deep  and  not  less  than  60  feet  wide  at  ordinary  low  water,  by  dredging 
the  bars  and  points,  and  removing  all  the  obstructions  from  its  mouth 
to  Franklin,  the  head  of  navigation,  13  miles. 

There  was  expended  up  to  June  30, 1884,  $14,000.  This  completed  the 
project  except  dredging  at  projecting  points,  which  was  only  partially 
done.  The  work  done  has  materially  benefited  navigation  and  com- 
merce. 

There  were  no  operaions  during  the  fiscal  year  ending  June  30, 1886, 
there  being  no  funds  available.  The  last  examination,  made  in  June, 
1885,  showed  that  the  work  was  generally  in  good  condition,  with  the 
exception  that  two  bars  previously  dredged  had  shoaled  slightly,  and 
several  projecting  points  require  more  work. 

The  sum  of  $2,500  can  be  profitably  expended  on  this  work  during 
the  fiscal  year  ending  June  30, 1888.  It  is  proposed  to  expend  this 
amount  in  redredging  two  bars,  completing  the  dredging  at  three  pro- 
jecting points,  and  removing  a  few  scattering  logs,  snags,  &c. 

This  work  is  not  susceptible  of  entire  and  permanent  completion,  and 
small  appropriations  will  be  required  from  time  to  time  to  maintain  the 
channel,  which  slowly  deteriorates. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    $2, 500  00 
Submitted  in  compliance  with  requirements  of  aection  2  of  river  and 
harbor  acta  of  1866  and  1667. 

(See  Appendix  K  5.) 

6.  Archer* 8  Hope  River,  Virginia. — Prior  to  the  commencement  of  this 
work  there  existed  a  natural  channel  about  4  feet  deep  in  the  river, 
which  could  not  be  reached  on  accojint  of  the  bar  near  its  mouth,  where 
it  enters  the  James  River. 

The  original  project,  adopted  in  1881,  is  to  dredge  a  channel  6  feet 
deep  and  not  less  than  50  feet  wide  from  the  mouth  to  Williamsburg, 
5  miles  above,  where  it  is  crossed  by  the  Chesapeake  and  Ohio  Railroad. 

The  amount  expended  to  Juue  30, 1884,  is  $9,874.79?  which  resulted 
in  a  channel  2,300  feet  long,  6  feet  deep,  and  50  feet  wide  at  mean  low 
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water  from  the  month  ap.  This  did  not  carry  the  channel  over  the  bar, 
which  is  700  feet  longer.  No  material  benefit  to  navigation  and  com- 
merce has  yet  been  realized.    There  have  been  no  operations  since. 

The  small  amount,  $104.58,  expended  since  June  30,  1884,  has  been 
applied  to  contingencies.  The  last  examination,  made  in  June,  1885, 
showed  that  the  outer  end  of  the  dredged  channel  had  shoaled  about  1 
foot,  and  that  the  inner  part  was  in  good  condition. 

July  1, 1885,  amount  available $45  96 

July  1, 1686,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 25  33 

July  1, 1886,  amount  available 20  63 

(  Amount  (estimated)  required  for  completion  of  existing  project 9, 400  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  6.) 

7.  Xorth  Landing  River,  Virginia  and  North  Carolina. — Originally  this 
river  was  much  obstructed  by  logs,  snags,  overhanging  growth,  &c,  and 
also  by  shoals  and  abrupt  bends,  the  least  depth  being  6£  feet  in  places. 

The  original  project,  adopted  in  1879,  is  to  make  a  channel  at  low 
water  not  less  than  9  feet  deep  and  80  feet  wide  its  entire  length;— 17 
miles— by  dredging  the  shoals  and  bends,  and  by  removing  the  obstruc- 
tions. 

The  amount  expended  to  June  30, 1884,  is  $49,777.34,  and  resulted  in 
completing  the  project,  thereby  allowing  much  larger  vessels  to  pass 
over  the  river,  and  increasing  the  commerce  thereon. 

The  amount  expended  in  the  fiscal  year  ending  June  30,  1885,  is  $4,- 
02L38,  $2,082.94  of  which  was  applied  to  the  removal  <}f  logs,  snags,, 
&&,  that  had  lately  entered  the  river,  and  the  balance  to  the  construc- 
tion of  a  combined  steamhoister  and  pile-driver,  pertaining  to  this  and 
another  work. 

The  amount  expended  in  the  fiscal  year  ending  June  30,  1886 — 
$201.28— was  applied  to  the  construction  of  the  above  machine  and  to 
contingencies. 

The  lower  4|  miles  of  the  river,  from  Beacon  1  to  Beacon  4,  was  sur- 
veyed in  April  and  May,  1885,  and  the  9-foot  channel  therein  found  to 
he  from  20  to  60  feet  in  width.  No  examination  has  since  been  made. 
To  restore  it  to  the  required  width  and  depth  requires  the  removal  of 
28,882  cubic  yards  of  material,  measured  in  place,  at  an  estimated  cost 
of  $7,220.50. 

There  will  be  but  a  small  balance  on  hand  at  the  close  of  the  fiscal 
year  ending  June  30, 1887.  There  can  be  profitably  expended  in  the 
fiscal  year  ending  June  30, 1888,  $10,000,  which  will  be  applied  to  re- 
dredging  some  of  the  shoals  and  removing  logs,  snags,  &c,  that  may  b& 
encountered. 

As  this  work  is  not  susceptible  of  entire  and  permanent  completion,  no 
estimate  can  be  made  for  that  purpose.  Small  expenditures  will  be  re- 
quired from  time  to  time  to  maintain  it.  It  has  been  repeatedly  cleared 
*f  logs,  &&,  and  this  must  be  expected  to  continue,  unless  there  be- 
•oroe  radical  change  for  the  better  in  the  handling  of  logs  that  are  rafted 
through  it 

July  1,1885,  amount  available $1,701  28 

My  1, 1&6,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
•ttitanding  Jaly  1,1885 201  28 

hiyl,1866,  amount  available 1,500  0O 

(See  Appendix  K  7.) 
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8.  Edenton  Bay,  North  Carolina, — The  navigable  channel  through 
this  bay  was  originally  obstructed  by  an  extensive  hard  sand -shoal, 
with  a  depth  thereon  of  6 J  feet. 

The  project,  adopted  in  1878  and  modified  in  1879  and  1885,  contem- 
plates making  a  channel  9  feet  deep,  150  feet  wide  at  the  outer  end  and 
200  feet  wide  at  the  inner  end,  with  a  triangular  turning-basin  midway 
of  about  12  acres,  by  dredging  through  the  bay  to  Edenton. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1 880,  is  $5,000,  and  resulted  in  a  channel  100  feet  wide  and 
D  feet  in  depth,  ami  also  the  partial  construction  of  the  turning-basin, 
thus  materially  aiding  navigation. 

Under  the  act  of  August  2, 1882,  a  survey  was  made  of  this  locality. 

The  foregoing  comprises  all  the  operations  up  to  July  5, 1884. 

The  amount  expended  in  the  fiscal  year  ending  June  30,  1885,  is 
#11,306.37,  and  resulted  in  a  channel  9  feet  deep  at  ordinary  low  water 
from  the  9-foot  curve  in  the  bay  to  Edenton,  which  channel  is  1,100  feet 
long  and  150  feet  wide  at  the  outer  end,  and  1,150  feet  long  and  at  least 
100  feet  wide  at  the  inner  end,  iu  front  of  the  Norfolk  Southern  Bail- 
road  Wharf,  with  the  turning-basin  midway  between  nearly  completed, 
all  of  which  has  very  materially  aided  navigation  and  commerce. 

The  amount  expended  during  the  fiscal  year  endiug  Jnne  30, 1886, 
$3,295.22,  was  applied  to  enlarging  the  foregoing  channel  by  the  re- 
moval of  46,043  cubic  yards  of  material,  measured  in  situ,  including 
29,000  cubic  yards  (estimated)  removed  last  year.  This  makes  the 
chaunel  150  feet  wide  at  the  outer  end  and  1G5  feet  wide  at  the  inne 
end,  with  a  triangular  turning  basin  midway  of  9£  acres.  The  total 
area  dredged  here  is  17£  acres  and  the  area  9  feet  deep  and  upwards, 
at  ordinary  low  water,  18f  acres.  There  is  a  navigable  channel  of  vary- 
ing width  at  least  10  feet  deep,  at  same  stage,  the  entire  length  of  the 
harbor. 

The  balance  of  the  estimate  required  for  the  completion  of  the  adopted 
project  is  96,000,  but  no  appropriation  is  asked  for  at  present,  as  Eden- 
ton now  has  a  harbor  amply  sufficient  for  all  the  present  wants  of  nav- 
igation and  commerce,  which,  so  far  as  can  be  forecasted,  will  suffice  for 
some  time  to  come.  It  is  probable  that  dredging  will  be  required  at 
long  intervals,  as  the  bay  has  a  tendency  to  silt  slowly. 

July  1,  1885,  amount  available $3,742  63 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 3,296  23 

July  1,  1886,  amount  available 447  41 

Amount  appropriated  by  act  approved  August  5,  1886 - 2,00000 

Amount  available  for  fiscal  year  ending  June  30,  1887 2, 447  41 

•<  Amount  (estimated)  required  for  completion  of  existing  project .......       6, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

<  harbor  acts  of  1866  and  1867. 

(See  Appendix  K  8.) 

9.  Currituck  Sound,  Coanjok  J3ay,  and  North  River  Bar,  North  Caro- 
lina.— Previous  to  the  commencement  of  this  improvement  there  was 
an  indifferent  natural  channel,  with  a  depth  of  from  5  to  7  feet  at  low 
water,  which  had  been  partially  dredged,  in  the  sound  and  bay,  by  the 
Albemarle  and  Chesapeake  Canal  Company. 

The  original  project,  adopted  in  1878,  is  to  obtain  a  channel  80  feet 
wide  at  bottom  and  9  feet  deep  at  ordinary  winter  water,  by  dredging 
the  entire  length  of  the  sound.  10£  miles,  to  which  was  added,  in  1880, 
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the  project  to  prolong  thiB  channel  by  dredging  through  the  bay  about 
2  miles,  and  to  construct  a  shell  dike  9,600  feet  along  the  westerly  side 
of  the  channel  through  the  latter,  to  maintain  it. 

The  amount  expended  to  June  30, 1885,  is  $123,500  and  resulted  in  the 
^construction  of  the  dike,  and  a  channel  from  40  to  80  feet  wide  the  en- 
tire length  and  depth  projected,  all  of  which  greatly  improved  naviga- 
tion and  increased  the  commerce  over  this  important  inland  water-route. 
There  have  been  no  expenditures  since. 

The  entire  channel  was  surveyed  last  in  April  and  May,  1885,  to  as- 
certain its  condition,  which  was  found  to  be  quite  good,  although 
Ahoaled  in  places.  This  is  probably  due  very  largely  to  steamers  ground- 
ing out  of  the  channel  and  creating  shoals  in  their  efforts  to  get  off. 
More  buoys  maintained  constantly  between  the  gas-beacons  would  tend 
to  diminish  this.  To  restore  and  complete  the  work  will  require  the  re- 
jDoval  of  215,075  cubic  yards  of  material  measured  in  place. 

A  survey  was  also  made  of  North  River  Bar  in  May,  1885,  which  can 
he  best  and  most  economically  improved  by  dredging  a  straight  channel 
through  it  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary 
low  water.  This  will  require  the  removal  of  37,847  cubic  yards  of  ma- 
ferial,  measured  in  place,  and  the  construction  of  two  range-lights  (gas 
beacons)  to  mark  the  channel. 

The  total  estimated  amount  required  to  do  the  foregoing  dredging  is 
-$55,122.85. 

Other  works  have  been  added  to  that  originally  estimated  for,  mak- 
ing it  necessary  to  increase  the  estimates  accordingly  to  accomplish  all 
the  work  contemplated.  There  will  be  but  a  small  balance  on  hand  at 
the  close  of  the  fiscal  year  ending  June  30, 1887. 

July  l,  1&5»  amount  available $1,500  00 

July  1,1986,  amount  available 1,500  00 

•Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 11,500  00 


f  Amount  (estimated)  required  for  completion  of  existing  project 55, 122  85 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    30, 000.  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  18(36  aod  1867. 

(See  Appendix  K  9.) 

10.  Mekerrin  Hivcr,  North  Carolina. — Previous  to  the  commencement 

-of  operations  on  this  improvement  the  channel  was  so  much  obstructed 

by  logs,  snags,  leaning  trees,  &c,  as  to  make  navigation  difficult  and 

-and  dangerous.    There  were  also  some  shoals,  having  a  ruling  depth  of 

less  than  8  feet. 

The  original  project,  adopted  in  1883,  for  the  improvement  of  this 
river  from  its  mouth  to  Murfreesboro',  the  head  of  navigation,  11  miles, 
■confined  operations  to  the  removal  of  logs,  &c,  the  appropriation  not 
being  sufficient  to  undertake  dredging  in  addition. 

Toe  amount  expended  to  June  30, 1884,  was  $4,133.90,  which  resulted 
ffl  doing  all  the  work  projected  except  dredging,  and  giving  a  channel 
baring  a  depth  of  9  feet  save  at  a  few  places. 

In  the  fiscal  year  ending  June  30, 1885,  there  was  expended  $418.50, 
vhich  resulted  in  again  clearing  the  river  of  all  obstructions  like  the 
aforesaid.  The  last  examination,  made  in  June,  1885,  showed  that  the 
tfrer  was  in  fair  navigable  condition. 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1886,  $32.13, 
applied  to  contingencies. 
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The  amount  that  can  be  profitably  expended  in  the  fiscal  year  end- 
ing  June  30, 1888,  is  $7,500,  with  which  it  is  expected  to  still  further 
aid  navigation  and  commerce  by  dredging  shoals  and  removing  obstruc- 
tions as  they  form.  This  is  expected  to  complete  the  improvement  a* 
estimated,  securing  a  channel  9  feet  deep  and  60  feet  wide  at  low  water. 
Small  appropriations  will  be  required  from  time  to  time  in  order  to 
maintain  the  work,  as  it  is  not  susceptible  of  entire  and  permanent  com- 
pletion, being  a  log-bearing  stream. 

July  1,1885,  amount  available $447  €(► 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 32  1£ 

July  1,  1886,  amount  available 415  47 


f  Amount  (estimated)  required  for  completion  of  existing  project 7, 500  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      4, 000  OCK 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 


I     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  10.) 

11.  Pamplico  and  Tar  rivers.  North  Carolina. — The  Pamplico  Eiver 
was  originally  obstructed  by  a  war  blockade  of  piling  near  HHFs  Pointy 
and  also  by  stumps  and  shoals  just  below  Washington.  The  Tar  River 
was  likewise  obstructed  by  a  war  blockade  of  piling  near  Washington*, 
and  also  by  shoals,  snags,  &c,  further  up,  which  made  navigation  diffi- 
cult and  uncertain. 

The  original  projects  for  the  improvement  of  these  rivers  contemplated 
removing  these  obstructions,  and  also  widening,  deepening,  and  straight- 
ening the  channel  of  the  Pamplico  Eiver  below  Washington,  by 
dredging. 

Previous  to  the  act  of  June  14, 1880,  the  appropriations  for  them  were- 
distinct  and  separate.  Since  then  they  have  been  consolidated  in  one- 
appropriation. 

The  amount  expended  to  June  30, 1885,  is  $50,537.10,  and  resulted  in* 
a  channel  9  feet  deep  at  low  water,  and  from  108  to  175  feet  wide,  front 
the  deep  water  of  Pamplico  Eiver  to  Washington,  1J  miles.  Nothing: 
further  is  desired  except  to  widen  the  channel,  which  it  is  not  proposed 
to  do  at  present. 

On  the  Tar  the  work  resulted  in  a  navigable  channel  3  feet  deep  at 
low  water,  from  Washington  to  Greenville,  23  miles,  the  year  roundr 
and  thence  to  Tarboro7,  26  miles,  only  during  high  water. 

The  amount  expended  in  the  fiscal  year  ending  June  30,  1886,  is> 
$2,414.23,  which  was  all  expended  on  the  Tar  Eiver  and  applied  to  the- 
construction  of  a  combined  steam-hoister  and  pile-driver  for  this  and. 
another  work,  and  the  removal  and  destruction  of  683  obstructions  be- 
tween Washington  and  Greenville,  thereby  effecting  an  improvement 
greatly  desired. 

There  will  be  but  a  small  balance  on  hand  at  the  close  of  the  fiscal' 
year  ending  June  30, 1887.    The  amount  that  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1888,  is  $5,000.    Iti* 
proposed  to  apply  this  to  continuing  the  improvement  by  removing, 
snags,  shoals,  overhanging  growth,  &c,  and  the  repair  and  construc- 
tion of  jetties,  for  the  furtherance  of  navigation  and  commerce. 

The  work  of  improvement  contemplated  in  the  original  estimates 
upon  the  Tar  Eiver  is  complete,  but  more  work  is  needed.  It  is  not 
susceptible  of  entire  and  permanent  completion,  as  the  jetties  require* 
repairs,  and  logs,  snags,  &c,  are  constantly  appearing.  A  continuance 
of  its  best  possible  condition  requires  an  annual  expenditure  of  $5,000* 
to  maintain  it. 
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Jnly  1, 1885,  amount  available $2,462  90 

-July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 2,414  23 

July  1, 1886,  amount  available 48  67 

.Amount  appropriated  by  act  approved  August  5, 1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5,048  67 


( Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1888      5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  acts  of  1866  and  1867 

(See  Appendix  K  11.) 

12.  Yadkin  River,  North  Carolina* — Previous  to  the  commencement 
-of  this  improvement,  in  the  fall  of  1880,  there  was  no  navigable  channel 
whatever,  as  the  river  was  obstructed  by  numerous  shoals,  rock  ledges, 
4md  mill-dams.  The  original  project  of  1879,  adopted  in  1880,  was  to 
improve  the  portion  of  the  river  from  the  North  Carolina  Railroad  Bridge 
near  Salisbury  op  to  the  foot  of  Bean  Shoals,  64£  miles,  over  which  it 
▼as  proposed  to  obtain  a  low-water  channel  the  entire  year  from  2£  to 
4J  feet  in  depth  and  of  ample  width  for  the  trade  seeking  it.  To  accom- 
plish this  the  project  was  to  blast  and  remove  the  rock,  construct  jetties, 
•and  take  out  the  mill-dams.    No  locks  were  contemplated. 

The  act  of  July  5, 1884,  provides:  "That  the  sum  of  $6,000  author- 
ised by  the  act  approved  June  14, 1880,  to  be  expended  for  the  removal 
•of  dams  in  Yadkin  River,  North  Carolina,  may  be  used  by  the  Secretary 
of  War  for  acquiring  the  right  of  way  by  removal  or  otherwise  of  such 
•dams  as  may  be  necessary  for  the  contemplated  improvement,  the  said 
right  of  way  or  removal  to  be  obtained  by  agreement  with  the  parties 
interested,  or  in  event  of  failure,  to  make  a  reasonable  agreement  by 
condemnation,  as  provided  for  by  the  laws  of  the  State  of  North  Caro- 
lina." 

It  is  questionable  whether  any  of  this  will  be  necessary,  as  recent  in- 
vestigations of  the  local  engineer  show  that  the  dams  can  all  be  best 
-and  most  economically  passed  by  wing-dams  and  training- walls,  or  by 
locks,  as  the  case  may  be.  Accordingly,  this  amount  will  be  held  for 
the  present,  and  the  balance  of  the  funds  available  will  be  devoted  to 
securing  a  navigable  channel  at  least  2J  feet  deep  and  60  feet  wide  at 
winter  stage  only  from  the  North  Carolina  Railroad  Bridge  to  Hartley's 
^Mill-dam,  28  miles,  by  the  construction  of  wing  dams  and  training- walls, 
and  the  removal  of  rock  ledges. 

It  would  be  very  expensive  to  make  low-water  navigation  on  this  river 
in  any  manner;  the  commerce  to  be  developed  would  not  justify  it. 
lacks  must  be  resorted  to  from  Douthet's  Mill-dam  up,  in  order  to  pass 
most  of  the  mill-dams.    Below  this  point  none  are  required. 

Up  to  June  30,  1883,  there  was  expended  $62,270.05,  which  resulted 
in  securing  an  indifferent  channel  from  40  to  70  feet  wide;  and  from  2 
to  2}  feet  deep  for  eight  months  of  the  year,  the  season  of  "  winter 
**ter,"  from  the  North  Carolina  Railroad  Bridge  to  Swicegood's  Mill- 
dam,  21 }  miles  ?  at  the  lowest  stage  there  is  no  continuous  navigable 
<tamel,  it  being  but  9  inches  deep  at  one  point,  Boone's  Ford. 

In  the  fiscal  year  ending  June  30, 1886,  there  was  expended  $6,339.85, 
which  completed  the  channel  at  winter  stage  around  Swicegood's  Mill- 
dam  by  the  construction  of  361  linear  feet  of  wiug-dams,  two  sill-dams 
4>  linear  feet  each,  and  125  linear  feet  of  training- wall,  the  raising  of 
4B  linear  feet  of  wing-dams,  and  150  linear  feet  of  training- wall  above 
J*v  water,  and  the  removal  of  rock  ledges. 

It  is  proposed  to  expend  the  available  funds  in  lengthening  and  fur- 
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ther  improving  the  channel  at  winter  Btage.  The  advantages  and  ben- 
efits to  be  expected  therefrom  will  be  to  create  a  navigable  channel  for 
which  there  are  no  commercial  boats  on  this  river,  and  bat  little  pros- 
pect  of  any. 

'  The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  largely  in  excess  of  the  estimate,  $81,674.85,  origi- 
nally submitted  (see  page  627,  Report  of  the  Chief  of  Engineers,  1879), 
the  sum  of  $77,000  having  already  been  appropriated  and  $68,615.90- 
spent  to  June  30, 1886,  and  only  21 J  miles  (one-third  the  distance)  par- 
tially improved,  and  this  for  only  navigation  at  winter  stage.  The 
most  difficult  and  expensive  portion  yet  remains  to  be  improved,  even 
for  navigation  at  winter  stage.  Of  course,  for  navigation  at  low  water,, 
as  projected,  the  expense  would  be  much  greater. 

July  1,  1885,  amount  available 1 $14,723  9£ 

July  1,  1886,  amount  expended  .during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 6,339  85 

July  1,  1886,  amount  available 8,384  10 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1837 18, 384  10* 

(See  Appendix  K  12.) 

13.  Scupperncng  River,  North  Carolina. — Before  work  was  commenced 
on  this  river  there  was  a  bar  at  the  month  with  about  5  feet  of  water 
thereon.  The  upper  portion  of  the  river  was  obstructed  by  logs,  snags,, 
stumps,  overhanging  growth,  and  projecting  points  at  abrupt  bends,  per- 
mitting navigation  for  small  vessels  only,  aud  with  difficulty. 

The  original  project,  adopted  in  1876,  was  to  dredge  the  bar  and  make 
cut-offs  at  the  projecting  points,  and  also  to  remove  the  said  obstruc- 
tions to  obtain  a  channel  at  low  water  9  feet  deep  and  60  feet  wide  from 
its  mouth  to  Spruill's  Bridge,  the  head  of  navigation,  22  miles. 

The  amount  expended  to  June  30, 1883,  was  $6,000,  and  resulted  in? 
completing  the  greater  portion  of  what  was  projected,  to  the  great  ben- 
efit of  navigation  and  commerce.  There  have  been  no  funds  available 
since,  uutil  the  passage  of  the  act  of  July  5, 1884,  which  appropriated 
$2,000  for  this  work.  The  amount  expended  in  the  fiscal  year  ending 
June  30, 1885,  was  $120.67,  which  was  applied  to  an  examination  of  the 
river  and  the  purchase  of  dynamite,  &c,  preliminary  to  the  resumption* 
of  operations. 

In  the  fiscal  year  ending  June  30, 1886,  there  was  expended  the  bal- 
ance of  the  appropriation,  $1,879.33,  which  resulted  in  makingone  cut-ofiV 
widening  another  and  the  thoroughfare,  cutting  off  eight  projecting  points 
at  abrupt  ends,  enlarging  the  turning-basin  at  the  head  of  navigation 
(Spruills's  Bridge),  aud  removing  a  shoal  650  feet  long  at  the  mouth  of 
Oollins's  Canal.  This  work  has  practically  completed  the  improvement, 
which  has  shortened  the  distance  about  half  a  mile,  saved  almost  end- 
less trouble  and  lessened  danger  in  the  management  of  steamers,  per- 
mitted larger  loads  to  be  carried,  &c. 

It  is  believed  that  the  channel  is  amply  sufficient  for  the  trade  seek- 
ing it,  and  that  it  will  be  quite  permanent,  as  this  river  is  not  subject 
to  freshets  of  any  magnitude.  However,  a  shoal  may  re-form  slowly  at 
Collins's  Canal. 

No  further  funds  are  asked  for. 

July  1,  18&5,  amount  available 1 $1,879  33 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 1,879  3& 

(See  Appendix  K  13.) 
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14.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— 1.  The  schooner  Lawrence. — This  wreck,  referred  to  in  last  annual 
report,  was  sunk  in  the  Scnppernong  River,  Forth  Carolina,  and  wa& 
removed  by  the  Government,  after  due  advertisement,  as  the  owner  did 
not  do  so,  at  a  cost  of  $100. 

2.  The  barge  Albemarle. — This  wreck  was  reported  an  obstruction  to 
navigation  on  the  coast,  off  Hog  Island  light-house,  Virginia.  An  ex- 
amination was  made  of  the  same,  without  cost  to  the  Government, 
which  showed  that  it  had  ceased  to  be  such  an  obstruction. 

3.  The  schooner  Maria  and  Elizabeth. — This  wreck,  which  is  sunk  off 
Cape  Charles  light-house,  Virginia,  was  reported  an  obstruction  to  navi- 
gation. An  examination  was  made  of  the  same,  without  expense  to  the 
United  States,  which  showed  that  it  had  ceased  to  be  such  an  obstruc- 
tion. 

4.  The  schooner  Tarry  Not — This  wreck  was  reported  an  obstruction 
to  navigation  on  Graney  Island  Flats,  near  the  mouth  of  the  Nanse- 
mond  River,  Virginia.  An  examination  verified  the  report.  After  due^ 
advertisement,  the  wreck  and  cargo,  being  worthless,  were  destroyed 
by  explosives,  at  a  cost  of  $428.43. 

5.  The  schooner  Anthea  Godfrey. — This  wreck,  sunk  in  Lynn  Haven 
Boads, Virginia,  was  reported  an  obstruction  to  navigation.  An  examina- 
tion showed  such  to  be  the  case,  and,  after  due  notice,  the  wreck  and  cargo, 
being  valueless,  were  removed  by  explosives,  at  a  cost  of  $387,37. 

6.  The  steamer  Concord. — This  steamer  was  burnt  and  sunk  in  the, 
Pamplico  River,  near  Washington,  N.  G.,  on  February  20,  last.  An  ex- 
amination thereof  was  made,  which  showed  that  she  endangered  navi- 
gation. After  due  notice,  she  was  libeled  in  the  United  States  District 
Court,  and  advertised  to  be  sold  on  July  2, 1886.  There  will,  therefore,, 
be  no  further  operations  in  this  matter  until  the  Court  has  finally  dis- 
posed of  her,  and  the  purchaser,  if  any,  has  had  reasonable  time  to  act. 
Her  machinery  has  some  value,  but  the  hull  and  cargo  (principally  cot- 
Ion)  have  but  little,  if  any. 

All  the  foregoing  work  was  done  by  hired  labor,  the  purchase  of  ma- 
terial in  open  market,  and  the  use  of  the  Government  plant,  that  being 
'the  most  economical  and  advantageous  mode  of  doing  it.  It  is  pro- 
posed to  remove  the  wreck  of  the  Concord  in  a  similar  manner,  if  it  has. 
4o  be  done  by  the  Government ;  the  estimated  cost  being  $500. 

(See  Appendix  K  14.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OF  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA. 

Officer  in  charge,  Capt.  W.  H.  Bixby,  Corps  of  Engineers  j  Supervising 
Engineer,  Lieut  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

1.  Contentnea  Creek,  North  Carolina. — This  stream,  a  tributary  of  the 
[Sense  Biver,  has  a  total  length  of  about  144  miles  and  a  drainage  area 
•f  1,184  square  miles.  Prior  to  Governmental  improvement  in  1881,  it 
«d  a  depth  of  about  3  feet  during  9  months  of  the  year,  from  its  mouth 
, fcthe Neuse  River  upward  about  63  miles  to  Stantonsburg,  its  practical 
[writ  of  navigation;  but  its  channel  was  completely  blocked  at  all 
of  water  by  sunken  logs  and  stumps,  and  by  floating  obstruc- 
tions.   Its  steamboat  commerce  was  nothing. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
£  safe  and  unobstructed  3-foot  navigation  over  this  entire  distance 
ing  the  high-water  season  of  about  nine  months. 

Daring  the  last  fiscal  year  ending  June  30, 1886,  $1,419.08  was  spent 
'h  diking  the  river  bank  near  its  mouth  to  prevent  the  water  running: 
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off  into  the  adjacent  swamps,  and  in  removing  dangerous  obstructions 
in  the  river  channel  below  Snow  Hill.  Further  work  was  stopped  by 
want  of  funds. 

Up  to  June  30, 1886,  therefore,  a  total  of  $24,687.69  has  been  spent  in 
all  upon  this  improvement  in  securing  a  roughly  cleared  3-foot  naviga- 
tion over  the  31  miles  from  its  mouth  up  to  Snow  Hill,  during  the  high- 
water  season.  In  consequence  of  this,  a  steamboat  line  has  been  per- 
manently established  upon  the  whole  length  thus  improved,  and  two 
steamboats  have  made  biweekly  trips  during  nearly  nine  months  each 
.year,  to  the  great  benefit  of  the  neighboring  country,  otherwise  without 
transportation  facilities  for  its  products.  The  present  commerce  (includ- 
ing rafted  goods)  is  rapidly  increasing,  and  is  at  present  about  $450,000 
per  year ;  showing  that  each  dollar  spent  on  this  improvement  has  been 
accompanied  by  the  development  of  $18  in  annual  commerce. 

There  are  three  county  bridges,  without  draws,  above  Snow  Hill; 
their  obstruction  is  not  serious  at  present. 

The  officer  in  charge  recommends  that  this  improvement  be  com- 
pleted in  accordance  with  the  present  proposed  and  approved  project, 
so  as  to  secure  a  thoroughly  cleared  3-fooo  navigation  over  the  entire 
river  from  its  mouth  63  miles  upward  to  Stantonsburg  during  the  nine 
commercial  busy  months  of  the  year;  at  a  total  expense  of  $35,000  in 
addition  to  the  amount  available  for  the  fiscal  year  ending  June  30, 
1887,  this  amount  to  be  appropriated  in  one  sum.  Smaller  appropria- 
tions will  increase  the  cost. 

Further  improvement,  so  as  to  extend  this  navigation  above  Stantons- 
burg, or  so  as  to  make  the  lower  river  navigable  during  the  low- water 
season,  is  not  recommended  at  present. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

It  is  estimated  that  $30,000  can  be  profitably  spent  in  a  single  year; 
.20,000  of  this  to  secure  a  fairly  cleared  natural  channel  for  steam  navi- 
gation nine  months  of  the  year  from  Snow  Hill  32  miles  upward  to 
Stantonsburg,  by  removing  from  the  river  channel  the  most  dangerous 
obstructions,  such  as  sunken  logs  and  snags,  and  by  cutting  down  and 
pulling  back  from  the  banks  the  most  troublesome  leaning  trees,  and 
also  those  which  would  otherwise  soon  fall  into  the  river  channel;  and 
$10,000  to  dike  and  dredge  the  natural  channel  near  the  river's  mouth 
so  as  to  keep  the  water  from  running  off  into  the  adjacent  swamps. 
The  extension  of  the  navigation  to  Stantonsburg  will  open  up  the  rich- 
est part  of  the  Gontentuea  Basin  and  will  greatly  increase  the  river 
commerce. 

July  1,  1885,  amount  available $1,731  39 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $1,398  67 

July  1,  1886,  outstanding  liabilities 20  41 

1,419  08 

-July  1,  1886,  amount  available : 312  31 

Amoun  t  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15, 312  31 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000  00 
Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1868    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 

({See  Appendix  L  1.) 

2.  Trent  Miver,  North  Carolina This  river,  a  tributary  of  the  Neuse 

River,  has  a  total  length  of  about  73  miles,  and  a  drainage  area  of  657 
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fqaare  miles.  In  1879,  at  the  time  when  placed  under  Governmental  im- 
provement, it  possessed  a  6  foot  to  8-foot  roughly  cleared  navigation 
from  its  month  at  New  Berne  up  21  miles  to  Pollocksville,  and  a  lighter 
draught  navigation  9  miles  further  to  Quaker  Bridge.  Above  Pollocks- 
liile  the  bars,  snags,  and  trees  prevented  all  navigation,  except  occa- 
vooaUy  by  small  flat-boats  during  high  freshets.  Its  commerce  is  esti- 
mated to  have  been  about  $400,000  of  goods  per  year. 

The  original  projects  of  1879  and  1880,  as  continued  to  date,  assumed 
that  6  to  8  feet  of  water  could  be  carried  at  all  stages  of  water  from  its 
Month  21  miles  to  Pollocksville,  and  proposed  to  secure  a  thoroughly 
beared  3-foot  navigation,  with  at  least  50  feet  channel  width,  at  ail 
Mages  of  water,  from  Pollocksville  22  miles  up  to  Trenton,  the  practi- 
cable limit  of  steamboat  navigation,  using  the  balance  of  the  funds  to 
Improve  the  channel  from  its  mouth  30  miles  upward  to  Pollocksville 
and  Quaker  Bridge. 

Doling  the  last  fiscal  year,  ending  June  30, 1886,  while  awaiting  fur- 
fter  appropriations,  $159.50  was  spent  in  caring  for  the  property  and 
and  in  preparing  reports  and  future  projects. 
Up  to  June  30, 1886,  therefore,  a  total  of  $41,489.06  has  been  spent  in 
npon  this  improvement,  in  securing  a  moderately  well  cleared  6-foot 
8-foot  navigation  at  all  stages  (8  to  9  feet  at  ordinary  stages)  from 
Berne  30  miles  up  to  Quaker  Bridge,  and  thence  a  thoroughly 
"  3-foot  navigation,  at  least  50  feet  wide  at  all  stages,  13  miles 
to  Trenton,  and  an  excellent  turning-basin  at  Trenton.    In  con- 
neoce  of  this  improvement  a  steamboat  navigation  has  been  perma- 
tly  established  over  the  entire  river  to  Trenton,  with  weekly  trips 
summer  and  tri- weekly  trips  in  the  busy  season  of  winter.    The  corn- 
is  still  increasing,  and  is  now  about  $600,000  (iuclading  rafted 
)  of  transported  goods  per  year,  showing  that  each  dollar  spent 
this  improvement  has  been  accompanied  by  the  development  of  about 
of  annual  commerce. 

The  river  navigation  is  not  obstructed  by  bridges  without  draws. 
The  officer  in  charge  recommends  that  the  present  approved  and 
ted  project  be  completed  by  thoroughly  clearing  the  present  chan- 
of  its  remaining  obstructions,  at  a  total  cost  of  $11,000,  in  addition 
the  amount  available  for  the  year  ending  June  30, 1887,  this  amount 
be  appropriated  in  one  sum  within  the  next  year.  Smaller  appro- 
ations  will  increase  the  cost. 

After  this  is  done  no  further  improvement  is  recommended  at  pres- 
et; bat  the  proper  maintenance  of  the  improved  channel  may  cost  from 
,000  to  $2,000  per  year. 

it  is  estimated  that  the  entire  $11,000  can  be  profitably  spent  in  one 
—$8,000  to  cut  off  projecting  points  at  sharp  turns  of  the  river,  and 
remaining  $3,000  to  clear- the  entire  river  thoroughly  of  all  remain- 
obstructions  to  its  free  navigation. 

tl.  1885,  amount  available $670  44 

1 23, 1886,  amount  received  from  sales  to  Contentnea  Creek 25  00 


li  1866,  amount  expended  during  fiscal  year,  exclusive  of 

Wities  outstanding  July  1, 1885 $158  78 

1, 1886,  outstanding  liabilities 72 


695  44 


159  50 


'71*1886,  amount  available 535  94 

appropriated  by  act  approved  August  5, 1886 3,500  00 

rt  available  for  fiscal  year  ending  June  30, 1887 4,035  94 

UK  — — 
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< 


Amount  (estimated)  required  for  completion  of  existing  project $11,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    11, 000  (0 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1666  and  1867. 

(See  Appendix  L  2.) 

3.  Neuse  River,  North  Carolina. — This  river,  emptying  into  Pamplico 
Sound,  has  a  total  length  of  about  360  miles,  and  a  drainage  area  of 
5,781  square  miles  (2,500  of  which  are  situated  above  the  mouth  of  itsj 
upper  main  tributary,  the  Contentnea).  This  river,  when  placed  under; 
Governmental  improvement  in  1878,  possessed  during  nine  months  of 
the  year  a  9-foot  depth  of  channel  from  its  mouth  40  miles  up  to  New 
Berne;  thence  a  4-foot  depth  50  miles  farther  to  Kinston;  thence  a  3- 
foot  depth  46  miles  further  to  Groldsboro7;  and  thence  a  2-foot  depth  63! 
miles  further  to  Smithfield,  this  depty  being  reduced  during  the  low* 
water  season  to  8  feet  at  New  Berne,  2  feet  at  Kinston,  and  1  foot  at 
Smithfield.  Over  the  whole  198  miles  the  river  was  so  blocked  by  arti- 
ficial and  natural  obstructions  that  navigation  was  impracticable.  Its 
steamboat  navigation  was  therefore  nothing. 

The  projects  of  1878, 1880,  and  1883,  as  continued  to  date,  proposed 
to  clear  out  the  obstructions  placed  in  the  river  during  the  war  of1 
1861-?65,  to  remove  all  sunken  logs,  snags,  and  floating  obstructions, 
and  to  contract  Hie  channel-way,  so  as  to  assure  during  the  entire  year 
an  unobstructed  8-foot  navigation  40  miles  up  to  New  Berne,  and  a  sim- 
ilar 4-foot  navigation  50  miles  further  to  Kinston,  and  during  nine- 
months  of  the  year  a  3-foot  navigation  108  miles  farther  to  Smithfield. 

During  the  last  fiscal  year  ending  June  30, 1886,  $9,557.42  was  spent 
in  contracting  by  jetties  about  2  miles  length  of  river  channel  between 
New  Berne  and  Kinston,  in  removing  the  most  troublesome  obstructions 
in  this  same  length  of  river,  in  caring  for  property  and  records,  and  in 
preparing  reports  a^nd  future  projects. 

Up  to  June  30, 1886,  therefore,  a  total  of  $205,825.72  has  been  spent 
in  all  upon  this  improvement,  giving  a  moderately  well-cleared  channel 
over  the  entire  length  of  the  river,  allowing  an  8-foot  navigation  40 
miles  to  New  Berne,  and  a  2-foot  navigation  50  miles  further  to  Kinston 
all  the  year;  also  a  3-foot  navigation  46  miles  further  toGoldsborrf 
during  nine  months  per  year,  and  60  miles  Still  further  to  Smithfield  six 
months  per  year.  In  consequence  of  this  two  steamboat  lines  have  been 
permanently  established  between  New  Berne  and  Kinston,  and  the  river 
commerce  has  increased  from  almost  nothing  up  to  over  $1,000,000  per 
year,  showing  that  each  dollar  spent  upon  this  improvement  has  been 
accompanied  by  a  development  of  about  $5  of  annual  commerce. 

The  Atlantic  and  North  Carolina  Kailroad  Drawbridge  at  Kinston  had 
a  draw,  but  not  over  the  main  channel-way ;  its  obstruction  is  not  seri- 
ous at  present.  The  Wilmington  and  Weldon  Railroad  Bridge  at  Golds* 
boro'  is  without  a  draw,  but  17  feet  above  low  water ;  its  obstruction  is 
not  serious  at  present.  Higher  there  are  six  county  bridges  without 
draws;  their  obstruction  is  not  serious  at  present. 

The  officer  in  charge  recommends  that  this  improvement  be  com* 
pleted  in  accordance  with  the  present  approved  and  adopted  project*, 
so  as  to  secure  a  thoroughly  cleared  9-foot  navigation  40  miles  up  to 
New  Berne  and  a  similar  4-foot  navigation  50  miles  further  to  Kinstoa 
during  the  entire  year;  and  thence  a  similar  3-foot  navigation  108  mile* 
further  to  Smithfield  during  nine  months  of  the  year ;  at  a  total  ex* 
pense  of  $137,500,  in  addition  to  the  amount  available  for  the  fiscal  year 
ending  June  30, 1887,  this  amount  to  be  appropriated  in  three  yearly 
installments  of  $46,000  each;  smaller  appropriations  will  increase  the 
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cost.  Farther  improvement,  80  as  to  extend  the  navigation  above 
Smithfield,  or  so  as  to  increase  the  depth  of  water  or  length  of  time 
of  such  navigation  below  Smithfield,  is  not  recommended  at  present. 
After  tbe  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

It  is  estimated  that  the  first  installment  can  be  profitably  spent  in  a 
singleyear,  $30,000  of  which  is  to  secure  an  unobstructed  channel  of  3  feet 
depth  at  low  water  from  New  Berne  50  miles  upward  to  Kinston,  by  com- 
pleting the  present  work  of  contraction  of  the  river  channel,  and  $16,000 
towards  securing  a  thoroughly-cleared,  natural  channel  from  Kinston, 
108  milqs  upward  to  Smithfield,  by  removing  from  the  river  channel 
sunken  logs  and  snags,  and  by  cutting  down  and  pulling  back  from  the 
banks  such  trees  as  overhang  tbe  channel,  or  as  might  fall  into  the  chan- 
nel by  the  caving  of  banks.  The  works  have  given  satisfactory  re- 
sults so  far  as  their  construction  has  been  carried,  but  they  cannot  pro- 
duce their  effect  upon  the  river  commerce  until  they  are  finished  over  the 
entire  distance  thus  to  be  improved. 

July  1, 1886,  amount  available $13,731  70 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $9,166  05 

July  1, 1886,  outstanding  liabilities 391  37 

9,557  42 

Julyl,  1886,  amount  available 4,174  28 

Amount  appropriated  by  act  approved  August  5, 1886 22, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 26,674  28 

(Amount  (estimated)  required  for  completion  of  existing  project 137, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    46, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  3.) 

4.  Inland  line  of  navigation,  from  New  Berne  to  Beaufort,  North  Car- 
olina.— The  inland  line  of  navigation  from  New  Berne  to  Beaufort  Har- 
bor, via  Clubfoot,  Harlowe  and  Newport  rivers,  established  in  about 
1826,  follows  the  course  of  the  line  now  in  reconstruction  by  the  New 
Berne  and  Beaufort  Canal  Company.  This  inland  line  of  navigation, 
by  the  way  of  Clubfoot,  Harlowe,  and  Newport  rivers,  was  recommended 
in  1883  as  conditionally  worthy  of  improvement ;  and  was  estimated  in 
1883  to  cost  $883,580.  This  line  of  navigation  possessed  then  no  steam- 
ers, but  one  has  since  been  placed  upon  the  route,  and  is  now  making 
regular  trips.  This  line  of  navigation  is  of  much  value  as  a  connecting 
link  between  Pamplico  Sound  and  Beaufort  Harbor,  and  completes  ex- 
isting inland  navigation  from  the  Chesapeake  to  Beaufort,  N.  C. 

Ten  thousand  dollars  was  appropriated  in  1882  ($5,000  to  be  taken 
from  the  appropriation  for  Neuse  Biver,  $5,000  from  that  for  Beaufort 
Harbor)  for  an  inland  line  of  navigation  from  New  Berne  to  Beaufort 
Harbor ;  and  it  was  decided  in  1884  that  this  money  was  to  spent  upon 
the  route  via  Clubfoot,  Harlowe,  and  Newport  rivers.  The  adopted  pro- 
ject of  1884  for  the  expenditure  of  this  $10,000,  as  continued  to  date, 
proposed  to  widen  and  deepen  Harlowe  Creek  so  as  to  secure  a  through 
canal,  of  5  feet  depth  at  mean  low  water  and  of  30  feet  bottom  width, 
from  the  mouth  of  Harlowe  Creek  upward  3.25  miles  to  its  head ;  and 
to  use  the  remaining  funds  in  similar  work  upon  Clubfoot  Biver. 

Daring  the  last  fiscal  year  ending  June  30, 1886,  while  awaitiug  the 
further  action  of  Congress,  $131.45  was  spent  in  inspecting  the  canal 
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and  creeks,  in  caring  for  property  and  records,  and  in  preparing  reports 
and  future  projects. 

Up  to  June  30, 1836,  therefore,  a  total  of  $2,205.76  has  been  spent  in 
ail  on  necessary  surveys  and  in  commencing  the  proposed  canal  cutting. 
It  was  required  that  the  work  should  be  done  at  once,  and  by  contract. 
Work  was  commenced,  but  on  account  of  unexpected  obstacles  and  the 
small  amount  of  available  funds,  the  contractor  could  not  afford  to  build 
or  hire  the  expensive  plant  that  he  would  need  in  order  to  fulfill  his  con- 
tract. Beneficial  results  have  therefore  not  been  as  yet  obtained.  Work 
was  directed  to  be  stopped  March,  1885,  to  await  further  action  of  Con- 
gress. * 

The  officer  in  charge  recommends  that  this  improvement  be  extended 
in  general  accord  with  the  projects  of  1883  and  1884,  over  the  whole  dis- 
tance through  the  New  Berne  and  Beaufort  Canal,  as  well  as  through 
Clubfoot  River  and  Harlowe  Creek,  so  far  as  to  secure  a  through  chan- 
nel of  5  feet  depth  at  mean  low  water,  and  30  feet  bottom  width,  from 
the  mouth  of  Harlowe  Creek  to  the  mouth  of  Clubfoot  River,  thus  com- 
pleting a  5-foot  navigation  from  New  Berne  to  Beaufort,  at  a  total  ex- 
pense of  $75,000,  in  addition  to  the  $17,794.24  available  for  the  fiscal 
year  ending  June  30, 1887,  this  amount  to  be  appropriated  in  two  yearly 
installments.  Smaller  appropriations  will  increase  the  cost.  The  dan- 
gers of  ocean  travel  around  Cape  Hatteras  and  Cape  Lookout  are  so 
great  that  some  such  5-foot  navigation  for  small  vessels  appears  neces- 
sary between  Pamplico  Sound  and  Beaufort  Harbor,  and  no  similar 
navigation  can  be  secured  by  any  other  route,  except  at  greatly  increased 
expense.  Further  improvement  over  this  route,  so  as  to  secure  a  chan- 
nel of  more  than  5  feet  depth  at  low  water,  is  not  recommended  for  the 
present. 

After  this  improvement  is  completed  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

Julyl,  188o,  amount  available $7,925  69 

July  1,  1866,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1885 $1  97 

July  1,  1886,  outstanding  liabilities 129  48 

131  45 

July],  1886,  amount  available 7,7U4  24 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 17, 794  24 

{Amount  (estimated)  required  for  completion  of  existing  project 75, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  38, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  L  4.) 

5.  Harbor  at  Beaufort,  North  Carolina, — This  harbor,  at  the  eastern 
terminus  of  the  Atlantic  and  Forth  Carolina  Railroad,  is  the  only  one 
of  any  importance  between  Chesapeake  Bay  and  Wilmington,  N.  C,  a 
distance  of  over  300  miles.  It  is  especially  valuable  as  the  natural  out- 
let to  the  inland  commerce  of  Northern  and  Middle  North  Carolina,  and 
as  the  natural  harbor  of  refuge  to  vessels  overtaken  on  this  most  ex- 
posed portion  of  the  Atlantic  coast.  If  its  channel  were  marked  by 
range  lights,  it  would  be  the  easiest  harbor  to  enter  between  the  Ches- 
apeake and  Savannah.  Beaufort  Harbor,  before  improvement  in  1880, 
possessed  a  bar  entrance  of  15.3  feet  least  depth  at  mean  low  water, 
with  an  average  rise  and  fall  of  tide  of  3  feet.  From  the  bar  it  pos- 
sessed a  channel  of  25  feet  depth  upward,  3.7  miles  to  the  Atlantic  and 
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orth  Carolina  Railroad  Wbarf  at  Morehead  City,  and  a  branch  channel 
9  feet  deep  for  six-tenths  of  a  mile  up  to  Bulkhead  Channel,  and  of 
feet  minimum  depth  sis-tenths  ot  a  mile  to  the  wharves  of  Beaufort 
ity,  where  coasting  vessels  had  a  good  wharfage  of  7  feet  depth  and 

feet  long. 

The  projects  of  1881, 1882,  and  1884,  as  continued  to  date,  proposed 

secure  this  harhpr,  by  stopping  further  erosion  of  the  sand-banks  at 

eford  Point  and  Fort  Macon  Point,  which  limit  the  width  of  the 

entrance,  and  which  had  been  worn  away  500  feet  between  the 

rs  1864  and  1880,  and  900  more  between  the  years  1880  and  1881, 

by  stopping  further  deterioration  of  the  bar  entrance,  which  was 

pidly  shoaling ;  and  they  also  proposed  afterward  to  extend  the  9-foot 

th  of  water  irom  Bulkhead  Channel  to  Beaufort  City,  by  a  cutting 

feet  wide,  and  thence  to  dredge  a  6-foot  channel  100  feet  wide  to 

th  River  and  Core  Sound  for  the  accommodation  of  the  small  craft 

the  neighboring  sound. 

During  the  last  fiscal  year  ending  June  30, 1886,  $2,218.56  was  spent 

strengthening  existing  jetties  at  Shackleford  Point,  in  commencing 

new  jetty  at  Fort  Macon  Point,  in  rebuilding  a  small  landing  wharf, 

d  in  completing  a  survey  of  the  harbor.    Further  much  needed  work 

stopped  for  want  of  funds. 

p  to  June  30, 1886,  therefore,  a  total  of  $75,000  has  been  spent  in  all 
n  this  improvement  in  successfully  stopping  the  erosion  of  Shackle- 
Point  and  Fort  Macon  Point,  in  probably  arresting  the  shoaling 
n  this  bar,  and  in  making  a  careiul  survey  of  the  present  condition 
be  harbor  entrance  preparatory  to  the  definite  location  of  further 
ks.    No  improvement  of  commerce  nor  depth  of  water  was  thereby 
ted  nor  obtained,  but  the  retrograde  movement  has  been  in  gen- 
arrested,  and  the  old  shore  line  has  commenced  to  reform. 
[The  officer  in  charge  recommends  that  the  present  approved  projects 
completed  so  far  as  to  thoroughly  protect  Shackleford  and  Fort  Ma- 
firom  further  erosion,  and  to  dredge  a  reduced  channel  of  100  feet 
th  and  5  feet  depth  at  low  water  from  Bulkhead  Channel  entirely 
gh  to  Beaufort  City,  at  an  expense  of  $69,000  in  addition  to  the 
™*s  available  for  the  fiscal  year  ending  June  30, 1887  :  this  amount 
be  appropriated  in  one  sum  during  the  next  year.    Smaller  appro- 
ions  will  increase  the  cost.    Further  improvement  in  accord  with 
original  project,  so  as  to  secure  to  Beaufort  City  a  channel  of  over 
t  depth  at  low  water  from  Bulkhead  Channel,  or  of  any  depth  by 
other  route  to  North  Biver  and  Core  Sound,  is  not  recommended  at 
t    This  improvement  once  thoroughly  completed  should  be  per- 
ent 

1, 18B5,  amount  available 12,218  56 

1, 1686,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

UtandingJuly  1,1885 2,218  56 

t  appropriated  by  aot  approved  August  5, 1686 15,000  GO 

t  (estimated)  required  for  completion  of  existing  project 69, 000  00 

t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    69, 000  00 
tted  in  compliance  with  .requirements  of  section  2  of  river  and 
■arbor  acta  of  1866  and  1867. 

Appendix  L  5.) 

Sew  Biver,  North  Carolina.—  This  river,  emptying  directly  into  the 

tic  Ocean  between  Beaufort  Harbor  and  Wilmington,  N.  O.,  has 

1  length  of  about  52  miles  and  a  drainage  area  of  492  square 

Its  lower  14  miles,  from  its  mouth  to  Jacksonville,  forms  a  fine 

of  brackish  water  of  from  500  to  10,000  feet  width  and  of  at  least 
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5  feet  channel  depth,  with  40,000  acres  of  oyster  farms  and  with  rick 
agricultural  surroundings.  When  placed  under  Governmental  improve- 
ment in  1882  it  had  very  poor  facilities  for  transporting  its  goods  to 
market.  Its  communication  with  the  ocean  was  blocked  by  an  oyster- 
rock  barricade,  through  which  there  existed  only  a  long  and  very 
crooked  channel  of  50  feet  width  and  3  feet  depth  at  low  water.  IU 
commerce,  limited  to  wagons  and  small  boats,  was  estimated  to  be  abort 
$400,000  of  goods  per  year. 

The  original  project,  as  continued  to  date,  proposed  to  secure  a  IN- 
foot  channel,  5  feet  deep  at  low  water,  from  the  upper  river  to  the  ocean 
by  dredging. 

No  money  had  been  spent  upon  this  work  prior  to  June,  1885,  because 
the  available  funds  were  too  small  for  profitable  use  under  the  existing 
project. 

During  the  last  year  ending  June  30, 1886,  $9,810.24  was  spent  in 
making  a  new  survey  and  project ;  in  newly  locating  the  line  of  pro- 
posed channel  and  in  excavating  34,991  cubic  yards  of  material,  thereby 
replacing  the  long  and  crooked  channel  by  a  shorter  and  straight  chan* 
nel  of  40  feet  bottom  width  and  3.5  feet  least  depth  at  low  water. 
Further  work  was  stopped  for  want  of  funds. 

The  officer  in  charge  recommends  that  the  present  adopted  project  be 
completed  so  as  to  secure  a  channel  of  from  100  to  150  feet  width  and  5 
feet  depth  at  low  water,  from  the  ocean  up  to  the  upper  river,  at  a  total 
expense  of  $20,000,  in  addition  to  the  amount  available  for  the  fiscal 
year  ending  June  30, 1887,  to  be  appropriated  in  a  single  amount  withm 
the  next  year.  Smaller  appropriations  will  increase  the  cost.  Further 
improvement,  so  as  to  give  a  channel  of  greater  depth  or  width,  is  not 
recommended  at  present.  This  improvement,  once  thoroughly  completed, 
should  be  permanent. 

He  also  estimates  that  $30,000  can  be  profitably  spent  in  a  single 
year  in  completing  and  extending  the  above  channel  of  40  feet  width, 
and  in  increasing  its  dimensions  to  100  feet  width  and  5  feet  depth  at 
low  water. 

July  1, 1885,  amount  available $10,000  00 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 19,152  04 

July  1, 1880,  outstanding  liabilities 658  20 

'9,810M 

July  1, 1886,  amount  available lfflfi 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10, 189  70 

f  Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  6.) 

7.  Cape  Fear  River,  above  Wilmington,  North  Carolina. — The  Cape 
Fear  Biver,  above  Wilmington,  has  a  total  length  of  about  400  miles, 
and  a  drainage  area  of  7,167  square  miles,  of  which  5,020  square  miles  lie 
above  the  mouth  of  its  main  tributary,  the  Black  River.  Before  im- 
provement in  1881,  it  was  navigable  during  the  nine  flush-water  months 
of  the  year  from  Wilmington  112  miles  upward  to  Fayettville,  bat  the 
channel  for  the  upper  75  miles  was  badly  obstructed  by  sunken  logs, 
snags,  overhanging  trees,  and  shoals ;  and  for  the  upper  66  miles  wtf 
full  of  shoals,  on  which  there  was  not  more  than  12  to  14  inches  of  water 
during  the  low- water  season.    At  that  time  the  navigation  was  owned 
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.  hf  private  parties.    Its  commerce  was  estimated  to  have  been  about 
1800,000  of  transported  goods  per  year. 

The  original  project  of  1881-?82,  as  continued  to  date,  proposed  to  bay 
•at  the  private  owners  of  the  river  for  $10,000,  then  to  clear  out  its 
mUural  obstructions,  and  to  further  provide  a  continuous  channel  over 
;  Jto  upper  66  miles  by  dredging  and  by  artificially  contracting  its  water- 
way through  32  shoals  at  least. 

During  the  last  fiscal  year,  ending  June  30, 1886,  $5,516.98  was  spent 
fa  contracting  the  river  channel  by  jetties  at  4  shoals  between  Fayette- 
vflle  and  Elizabethtown,  in  removing  the  most  troublesome  obstruc- 
tions in  this  same  length  of  river,  in  completing  maps,  in  gauging  the 
river  at  several  points,  and  establishing  its  longitudinal  slope  at  dead 
low  water,  in  repairs  of  plant  and  care  of  property.  Further  work  was 
stopped  by  want  of  funds. 

Up  to  June  30, 1886,  a  total  of  $64,530.81  has  been  spent  in  all  upon 
this  improvement,  giving  a  moderately  well  cleared  channel  over  the 
wbole  length  of  river ;  a  moderately  good  continuous  4-foot  channel  dur- 
ing the  entire  year  from  Wilmington  44  miles  to  Kelley's  Gove;  thence  a 
amilar  2-foot  channel  26  miles  further  to  Elizabethtown  (a  place  of  con- 
•kterable  commerce)  m7  and  thence  a  similar  1-foot  channel  42  miles  fur- 
4ber  to  Fayettville,  increased  to  5  feet  draught  from  Wilmington  to 
ffayettrille  during  seven  months  per  year.    In  consequence,  three  per- 
manently established  steamboat  lines  have  been  running  over  the  entire 
jfistance  with  full  draught  for  seven  months  each  year,  and  with  lessened 
draught  the  rest  of  the  time.    The  commerce  during  those  years  has  in- 
tressed  about  $200,000  per  year,  showing  that  each  dollar  spent  npon 
|tkis  improvement  has  been  accompanied  by  the  development  of  about 
f  $28  of  annual  commerce. 

It  is  recommended  that  improvement  be  completed  in  accordance  with 
;fte  present  approved  and  adopted  project,  so  as  to  secure  a  thoroughly 
jdeaied  4-foot  channel  from  Wilmington  70  miles  to  Elizabethtown; 
i  thence  a  similar  3-foot  channel  42  miles  further  to  Fayettville  during  11 
or  12  months  of  the  year;  at  a  total  expense  of  about  $200,000,  to  be  ap- 
propriated in  yearly  installments  of  about  $30,000,  as  smaller  appropria- 
tions will  increase  the  cost. 

The  first  installment  can  be  profitably  spent  in  a  single  year;  to  in- 
crease the  depth  of  water  at  the  worst  shoals  by  contracting  the  river 
channel  by  jetties;  and  in  removing  from  the  river  channel  the  most 
troublesome  sunken  logs  and  snags  and  to  cut  down  and  pull  back  from 
the  river  banks  the  most  troublesome  leaning  trees,  as  also  such  as 
Might  soon  Ml  into  the  river  channel. 

[After  the  improvement  is  completed  it  may  cost  from  $1,000  to  $3,000 
pr  its  proper  maintenance  per  year. 

July  1, 18*,  amount  available $5,986  17 

inly  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $5,480  74 

My  lf  1S86,  outstanding  liabilities 36  74 

5,516  98 

Jtjyl,  1886,  amount  available 469  19 

tammt  appropriated  by  act  approved  August  5, 1886..'. 11,250  00 

Afctwat  available  for  fiscal  year  ending  June  30, 1887 11,719  19 

, f  Anooot  (estimated)  required  for  completion  of  existing  project 200, 000  00 

Jisttunt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1888    30, 000  00 
IMatitted  in  compliance  with  requirements  of  section  2  of  river  and 
\  atrbor  acta  of  1866  and  1867. 

L7.) 
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8.  Cape  Fear  River  below  Wilmington^  North  Carolina.— This  river^ 
emptying  into  the  Atlantic  Ocean  at  Gape  Fear,  has  from  its  mouth  up 
to  its  headwaters  in  the  mountains  a  total  length  of  about  426  miles* 
and  a  drainage  area  of  9,115  square  miles.  The  two  main  branches  of 
the  river  meet  at  Wilmington,  bringing  with  them  an  average  fresh- 
water discharge  of  14,000  cubic  feet  per  second.  Below  Wilmington 
the  river  is  a  tidal  basin  with  about  26  miles  length,  350  square  miles 
drainage  area,  37  square  miles  water  surface,  3.5  feet  rise  of  tide  (2.5 
at  Wilmington,  4.5  at  the  ocean),  and  an  average  discharge  during  ebb 
of  160,000  cubic  feet  per  second,  the  ocean  bar  being  2  miles  seaward 
of  the  river  mouth.  The  Oape  Pear  Kiver,  below  Wilmington,  before 
improvement  in  1829,  had  three  bar  entrances  with  least  depths  as  fol» 
lows :  About  9  feet  at  the  Baldhead  Channel,  9  feet  at  the  Rip  Channel, 
and  10  feet  at  New  Inlet  Channel,  these  bars  being,  respectively,  9, 6,  ana 
2  miles  below  the  point  which  was  then  the  head  of  the  river's  delta. 
From  the  head  of  this  delta  20  miles  up  to  Wilmington  there  were  sev- 
eral shoals  with  a  least  depth  of  7.5  feet  at  low  water. 

The  original  project  of  1827  to  1847  proposed  to  improve  the  upper 
20  miles  by  dredging  and  by  jetty  contraction  of  the  channel. 

During  this  time,  $203,204.59  were  spent  in  increasing  the  depth  upon 
the  shoals  to  9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrance. 

At  or  about  this  time,  the  shore  at  Fort  Caswell,  opposite  Baldhead 
Point,  was  protected  by  stone  jetties. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the 
main  entrance  by  jetties  at  Baldhead  Point,  and  by  jetty  and  dike  ob- 
structions between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet, 
and  suggested  the  possible  future  necessity  of  closing  New  Inlet.  Dur- 
ing this  time  $156,296.26  were  spent  upon  these  works,  which,  neve* 
fully  completed  for  want  of  funds,  were  moreover  nearly  destroyed  later 
by  the  heavy  storms  of  1857  and  1871.  The  project  of  1870  proposed  a 
crib  closure  of  the  space  (4,403  feet  long)  between  Smith's  and  Zeke's 
islands  (finished  in  1873),  to  prevent  further  widening  of  Few  Inlet 
T&e  projects  of  1870  to  1872  for  the  proposed  complete  closure  of  New 
Inlet  (begun  in  1875  and  finished  in  1881),  in  order  to  deepen  the  water 
at  the  main  (Baldhead)  bar  entrance.  The  projects  of  1872  to  1883,  as 
continued  to  date,  proposed  the  extension  of  the  New  Inlet  dam  2  miles 
further  down  the  stream  to  prevent  the  further  erosion  of  Smith's  Island 
at  the  swashes.  The  project  of  1875,  as  continued  to  date,  proposed  the 
occasional  use  of  dredging  upon  the  outer  bar  to  assist  the  tidal  cur- 
rents in  gradually  localizing,  straightening,  deepening,  and  fixing  the 
bar  entrances.  The  projects  of  1874  to  1881  for  the  20  miles  above  New 
Inlet,  as  continued  to  date,  proposed  dredging  wherever  necessary 
across  shoals,  so  as  to  secure  first  a  12-foot  channel,  200  feet  wide,  and 
then  a  16  foot  channel,  270  feet  wide,  at  low  water  over  this  whole 
length. 

During  the  last  fiscal  year  ending  June  30, 1886,  $66,052.81  was  spent 
in  opening  a  continuous  channel  of  at  least  111  feet  width  and  16  feet 
depth  at  low  water  from  Wilmington  to  the  ocean  bar,  in  making  these 
channels  by  guide-piles  and  range-targets,  in  completing  the  extension 
of  the  New  Inlet  dam  from  Zeke's  Island  southward  to  Smith's  Island, 
and  in  raising  this  extension  to  mean  tide-level,  in  necessary  surveys 
and  in  the  care  of  property.  Further  work  was  stopped  for  want  of 
funds. 

Up  to  June  30, 1886,  therefore,  a  total  of,$l,698,411.74  has  been  spent 
in  all  upon  the  proposed  improvement  of  1870  to  1882  with  great  sue- 
cess,  obtaining  a  13.5  to  14-foot  least  depth  of  water  at  the  main  bar 
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entrance,  and  completing  to  partial  width  the  desired  16-foot  channel 
©miles  farther  to  WJmington.  This  depth,  combined  with  the  aver- 
age rise  of  tide  (4.5  at  the  bar  and  2.5  at  Wilmington),  is  such  that  at 
intent  vessels  loaded  to  10  feet  draught  can  readily  go  from  Wilming- 
ton to  the  ocean  in  a  single  tide  any  day  of  the  year.  The  total  com- 
merce, exports  and  imports,  foreign  and  coastwise,  has  increased  from 
•boot  $13,000,000  of  transported  goods  in  1870  up  to  about  $17,000,000  in 
3886  (all  this  increase  being  foreign  commerce),  showing  that  each  dollar 
•pent  upon  this  improvement  has  already  been  accompanied  by  the  de- 
velopment ot  about  $2.40  of  annual  (foreign)  commerce,  although  the 
but  increase  of  2  feet  in  draught  in  the  river  channel  is  too  recent  to 
lave  produced  its  effect  on  such  development. 

The  officer  in  charge  recommends  that  the  above  improvements  be 
ferried  as  originally  projected  by  completing  the  unfinished  dike  south 
*f  Zeke>s  Island,  so  as  to  thoroughly  secure  Smith's  Island  from  further 
erosion  by  the  ocean  ;  and  by  widening  and  deepening  the  existing  river 
Channels  to  their  full  dimensions  of  270  feet  width  and  16  feet  least 
depth  at  low  water,  and  by  further  protecting  them  against  further  sub- 
nent  deterioration  by  su  bmerged  stone  dikes  where  necessary,  and  by 
ightening,  deepening,  and  fixing  the  bar  entrance,  at  a  total  ex- 
use  of  $245,000  in  addition  to  the  amount  available  for  the  fiscal  year 
ing  June  30, 1887,  to  be  appropriated  in  one  sum  during  the  next 
year.  Smaller  appropriations  will  increase  the  cost.  So  far  as  can 
seen  at  present,  this  amount  will  complete  all  existing  projects  for 
improvement. 
After  this  improvement  is  finished,  its  proper  maintenance  may  Cost 
fan  $5,000  to  $15,000  per  year  for  a  few  years,  but  the  improvement 
mould  be  fairly  permanent. 

(  It  is  estimated  that  the  entire  sum  can  be  profitably  spent  in  a  single 

,  in  repairs  of  plant,  in  the  completion  of  dikes,  and  in  the  com- 

n  of  dredging,  so  as  to  secure  a  channel  of  270  feet  width  and  16 

t  depth  at  low  water,  from  Wilmington  29  miles  to  the  ocean  bar,  and 

4  feet  depth  at  low  water  over  the  bar. 

Nly  1, 1885,  amount  available $70,141  07 

My  15, 1885,  amount  received  from  sales  to  Beaufort  Harbor '  720  00 

70,861  07 
Puj  1. 1886,  amount  expended  during  fiscal  year,  ezolusire  of 

.liabilities  outstanding  July  1.1885 $65,124  33 

Wy  1, 1886,  outstanding  liabilities 928  48 

66,052  81 

y  1, 1886,  amount  available .' 4,808  26 

t  appropriated  by  act  approved  August  5,  1686 157,500  00 

t  available  for  fiscal  year  ending  June  30, 1887 162,308  26 


IAwmnt  (estimated)  required  for  completion  of  existing  project 245, 000  00 
Awmptthatcanbeprofltablyexpendedin  fiscal  year  ending  June  30, 1888  245,000  00 
Mmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

L*.  Great  Pee  Dee  River  y  South  Carolina. — Thisriver,  emptyinginto  Win- 

'  Bay  at  Georgetown,  S.  C,  has  (including  its  upper  portion,  called 

Yadkin)  a  total  length  of  about  500  miles,  and  a  drainage  area  of 

*")  square  miles,  of  which  9,642  square  miles  lie  above  the  mouth 

Black,  Lynche's,  and  Little  Pee  Dee  rivers,  Its  main  tributaries. .  At 

w,  at  five-tenths  of  a  foot  above  low  water,  the  discharge  is  about 

cubic  feet  per  second.    This  river,  prior  to  improvement  in  1880, 

dangerously  obstructed  with  snags  and  logs  everywhere!  bat  was 
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otherwise  available  for  9-foot  boats  at  ordinary  stages  of  water  to  Smith's 
Mills,  67  miles  above  its  mouth ;  and  thence  for  3.5-foot  draught  boats 
at  low  water  88  miles  further,  to  Little  Bluff,  or  at  high  water  183  mOtt 
further,  from  Smith's  Mills  to  Oheraw,  the  present  head  of  steam  navi* 
gation,  250  miles  above  Georgetown.  The  commerce  of  this  river  » 
estimated  to  have  then  been  about  $400,000  of  transported  goods  pa 
year.  The  original  project  of  1880,  as  continued  to  date,  proposed  to 
secure  a  thoroughly  cleared  9-foot  navigation  to  Smith's  Mills,  and  a 
3.5-foot  navigation  to  Gheraw  at  all  stages  of  water. 

During  the  last  fiscal  year  ending  June  30, 1886,  while  awaiting  fortta 
appropriations,  $829.02  was  spent  in  mapping  the  river,  in  caring  fa 
the  property  and  records,  and  in  preparing  reports  and  future  project* 

Up  to  June  30,  therefore,  a  total  of  $26,919.43  has  been  spent  in  all 
upon  this  improvement,  giving  at  all  ordinary  stages  of  water  a  well 
cleared  9-foot  navigation  67  miles  upward  to  Smith's  Mills,  and  afairty 
cleared  3.5-foot  navigation  at  low  water,  83  miles  further  to  the  railroad 
station  at  Pee  Dee,  or  at  high  water  183  miles  further  from  Smith's  Milk 
to  Gheraw.  The  commerce  of  the  river  has  thereby  increased  so  as  to 
be  at  present  about  $2,000,000  of  transported  goods  per  year,  showing 
that  each  dollar  spent  upon  this  improvement  has  been  accompanied  Iq 
the  development  of  about  $59  annual  commerce. 

The  Wilmington,  Columbia  and  Augusta  Railroad  Drawbridge,  5  mile* 
below  Little  Bluff,  is  improperly  fendered :  its  obstruction  is  somewbal 
dangerous,  and  should  be  corrected.  The  Society  Hill  Drawbridge 
near  Gheraw  is  improperly  fendered ;  its  obstruction  is  somewhat  dan* 
gerous,  and  should  be  corrected. 

The  officer  in  charge  recommends  that  this  improvement  be  completed 
in  m  accordance  with  the  present  approved  and  adopted  project,  so  as  to 
secure  a  thoroughly  cleared  9-foot  navigation  67  miles  upward  III 
Smith's  Mills,  and  thence  a  3.5-foot  navigation  183  miles  further  d 
Oheraw  at  all  stages  of  water,  at  a  total  expense  of  $70,000  in  addi- 
tion to  the  amount  available  for  the  fiscal  year  ending  June  30, 188T, 
appropriated  in  two  yearly  installments  of  $40,000  and  30,000  respect- 
ively.   Smaller  appropriations  will  increase  the  cost. 

It  is  estimated  that  the  first  installment  can  be  profitably  spent  re* 
moving  from  the  river  channel  the  most  troublesome  sunken  logs  and 
snags,  and  in  cutting  down  and  pulling  back  from  the  river  banks  the 
most  troublesome  leaning  trees,  and  also  such  as  appear  liable  to  fall  into 
the  river  channel  during  the  next  year. 

After  the  appropriation  is  finished,  its  proper  maintenance  may  cod 
from  $2,000  to  $5,000  per  year. 

Jaly  1, 1885,  amount  available $909  9 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,  1885 $489  30 

July  1,  1886,  outstanding  liabilities 339  72 

829 « 

July  1, 1886,  amount  available 80  53 

Amount  appropriated  by  act  approved  August  5, 1686 20,000  w 

Amount  available  for  fiscal  year  ending  June  30, 1887 20,080  0 

(Amount  (estimated)  required  for  completion  of  existing  project 70,000  JJ 
Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnrio  30, 1888    40, 000  Oil 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  9.) 

10.  Waccemaw  River,  South  Carolina. — This  river,  emptying  into  the 
Winyaw  Bay  at  Georgetown,  has  a  total  length  of  244  miles,  and  * 
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drainage  area  of  1,572  square  miles  of  rich  agricultural  lands.  This 
river,  prior  to  Governmental  improvement  in  1880,  was  navigable  for 
12-foot-draaght  boats  at  all  stages  of  water  from  Georgetown,  Winyaw 
Bay,  26  miles  to  Bull  Greek,  and  at  high  water  4  miles  further,  to  Buck's 
Lover  Mills;  thence  for  7-foot  draught  boats  at  high  water  36  miles 
,  further  to  Con  way  borough :  thence  it  possessed  an  obstructed  ch  annel  for 
*foot-draught  boats  at  ordinary  water  124  miles  to  Beeves  Ferry,  the 
present  head  of  steam  navigation;  thence  an  obstructed  channel  with 
3-foot  depth  at  high  water  for  54  miles  to  Lake  Wacoemaw,  which  is 
844  miles  distant  from  Georgetown.  The  commerce  of  this  river  is  es- 
timated to  have  then  been  about  $400,000  of  transported  goods  per  year. 
The  original  project  of  1880,  as  continued  to  date,  proposed  to  secure  a 
•hanuel  12  feet  deep  at  all  stages  of  water,  with  80-foot  bottom  width 
from  the  mouth  of  the  river  66  miles  upward  to  Oonwayborough,  and 
afterwards  a  cleared  channel  178  miles  further  to  Lake  Waccemaw. 
!  Up  to  June  30, 1886,  a  total  of  #$35,367.17  has  been  spent  in  all  upon 
jthia  improvement,  giving  a  thoroughly  cleared  channel,  with  100  feet 
hast  width  and  6.8  feet  least  depth  at  high  water  as  far  as  Oonwaybo- 
:*mgh.  The  commerce  upon  this  river  has  been  thereby  increased  to 
•boat  $1,300,000  per  year,  showing  that  each  dollar  spent  on  this  im- 
provement has  been  accompanied  by  the  development  of  about  $25  of 
annual  commerce. 

The  officer  in  charge  recommends  that  this  improvement  be  com- 
fitted  in  accordance  with  the  present  approved  and  adopted  project ; 
•o  far  as  at  present  to  secure  a  channel  12  feet  deep  at  mean  low  water, 
with  80  feet  bottom  width,  from  the  mouth  of  the  river  41  miles,  up  to 
Jacksville ;  and  thence  a  channel  10  feet  deep  at  mean  low  water,  with 
10  feet  bottom  width,  25  miles  further,  to  Con  way  borough ;  thence  a 
thoroughly-cleared  3-foot  navigation  24  miles  further,  to  Beeves  Ferry, 
throughout  the  entire  year ;  and  thence  a  thoroughly-cleared  natural 
tkannel  54  miles  further,  to  Lake  Waccemaw,  at  a  total  expense  of 
188,000,  in  addition  to  the  amount  available  for  the  fiscal  year  ending 
Jane  30, 1887 ;  this  amount  to  be  appropriated  in  two  yearly  install- 
ments. Smaller  appropriations  will  increase  the  cost  of  the  work, 
farther  improvement  in  accord  with  the  original  project,  so  as  to  secure 
|t  12-foot  navigation  at  all  stages  of  water  from  Bucksville  25  miles, 
p  Gonwayborongh,  is  not  recommended  at  present. 
1  After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $4,000  per  year. 

I  It  is  estimated  that  the  first  installment  can  be  profitably  spent  to 
secure  a  12-foot  navigation  at  high  water  from  the  mouth  of  the  river 
41  miles,  to  Bucksville,  and  a  similar  10-foot  navigation  thence  25  miles 
tpward;  to  Conwayborough ;  and  towards  securing  a  clear  3-foot  steam 
navigation  from  Conwayborough  24  miles  further,  to  Beeves  Ferry. 

Wj  1, 1885,  amount  available $36  19 

5wj  l,  1886.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
•ittUading  July  1, 1885 3  35 

1, 1886,  amount  available 32  84 

t  appropriated  by  act  approved  August  5, 1886 15,000  00 

t  available  for  fiscal  year  ending  June  30, 1887 15,032  84 

Amount  (estimated)  required  for  completion  of  existing  project 88, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888  48, 000  00 
[fabaiitted  in  compliance  with  requirements  of  auction  2  of  river  and 
harbor  acts  of  186G  and  1867. 

(See  Appendix  L  10.) 
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11.  Harbor  at  Georgetown,  South  Carolina. — Georgetown  is  situated  at 
the  head  of  Winyaw  Bay,  and  at  the  confluence  of  the  Sampit,  Great  Pee 
Dee,  and  Waccemaw  rivers  (the  latter  having  conjointly  a  drainage  area 
of  18,040  square  miles),  and  is  the  natural  harbor  and  sea- port  for  all  com- 
merce passing  to  and  from  these  rivers  and  their  tributaries.  It  is  also  a 
railroad  terminus.  This  harbor  prior  to  improvement  in  1880  had  an 
excellent,  well-protected  anchorage  of  at  least  one  mile  length,  150  feet 
width,  and  15  feet  depth.  A  bar  of  about  2,850  feet  length  and  with  only 
9  feet  depth  of  water  was  the  only  obstacle  to  an  otherwise  good  13-foot 
navigation  from  Georgetown  12  miles,  to  the  ocean.  The  commerce  of 
this  harbor  is  estimated  to  have  then  been  $2,000,000  of  transported 
goods  per  year. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
a  dredged  channel  of  200  feet  bottom  width  and  12  feet  low- water  depth 
entirely  through  this  bar.  No  money  was  spent  upon  this  improvement 
prior  to  June  30,  1884,  because  the  available  funds  were  too  small  to 
allow  of  being  profitably  spent 

During  the  last  fiscal  year,  ending  June  30, 1886,  $3,552.91  was  spent 
in  widening  the  existing  dredged  channel,  in  caring  for  property  and 
records,  and  in  preparing  reports  and  future  projects.  Farther  work 
was  stopped  for  want  of  funds. 

Up  to  June  30, 1886,  therefore,  $11,986.04  has  been  spent  in  all  upon 
this  improvement,  giving  a  through  cut  entirely  across  the  bar,  with  12 
feet  low-water  depth,  and  with  a  width  varying  from  40  to  80  feet 
The  commerce  of  the  river  is  now  about  $3,500,000  of  transported  goods 
per  year,  an  increase  of  $1,500,000  since  1880. 

The  officer  in  charge  recommends  that  the  above  improvement  be 
completed  in  accordance  with  the  present  and  adopted  project,  so  as  to 
secure  a  channel  of  12  feet  depth  at  mean  low  water  and  of  about  200 
feet  bottom  width  entirely  through  the  bar,  at  a  total  expense  of  $22,000, 
in  addition  to  the  amount  available  for  the  fiscal  year  ending  June  30. 
1887 ;  this  amount  to  be  appropriated  in  two  yearly  installments  of 
$15,000  and  $7,000,  respectively.  Smaller  appropriations  will  increase 
the  cost  of  the  work.  Further  improvement  is  desirable  in  order  to 
continue  this  channel  by  a  similar  easy,  well-marked,  and  well-defined 
channel  entirely  through  the  upper  portion  of  Winyaw  Bay.  With  this 
object  in  view,  a  survey  of  the  entrance  to  Georgetown  Harbor  through 
Winyaw  Bay,  S.  C.,is  desirable,  and  is  recommended  as  an  extension 
of  the  Georgetown  Harbor  improvement. 

The  channel  once  thoroughly  opened  will  probably  be  permanent 
By  this  improvement  ocean  vessels  of  12  feet  draught,  after  once  cross- 
ing Winyaw  Bay  Bar,  can  proceed  without  delay  15  miles  further,  to 
their  anchorage  at  Georgetown. 

It  is  estimated  that  the  first  installment  of  $15,000  can  be  profitably 
spent  in  a  single  year  in  widening  the  existing  narrow  channel. 

July  1, 1885,  amount  available $3,566  15 

July  1, 1886,  amount  expended  during  fiscal  year,  exolusive  of 

liabilities  outstanding  July  1,  1885 $3,550  19 

July  1,  1886,  outstanding  liabilities 2  00 

3,552  19 

July  1, 1886,  amount  available 13  9fl 

Amount  appropriated  by  aot  approved  August  5,  1886 5,000  08 

Amount  available  for  fiscal  year  ending  June  30, 1887 * 5,013  06 
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I  Amount  (estimated)  required  for  completion  of  existing  project $22, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  .  15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1856  and  1867. 

(See  Appendix  L  11.) 

12.  Santee  River,  South  Carolina.— This  river,  formed  by  the  Gongaree 

I  and  Wateree  rivers,  and  emptying  into  the  Atlantic  Ocean  just  south 

t«f  Winyaw  Bay,  has,  from  the  sea  to  its  headwaters  in  the  mountains, 

a  total  length  of  about  500  miles  and  a  drainage  area  of  15,414  square 

>  miles.    It  was  formerly  navigated  by  4-foot  draught  boats  from  the  sea 

:  up  to  Columbia  on  the  Congaree  and  Camden  on  the  Wateree.    In  1880, 

!  the  date  of  commencement  of  the  improvement,  this  navigation  was  con- 

I  aderably  obstructed  and  blocked  at  all  stages  of  water  by  sunken  logs, 

|  snags,  and  floating  timber.    Its  bar  entrance  was  narrow,  crooked,  and 

|  shifting,  with  only  about  4  feet  depth  of  water  at  low  tide,  and  so  sit- 

I  sated  as  to  be  very  difficult  and  expensive  to  improve.    Four  steamers 

i  and  a  few  small  vessels  were  then  running  upon  portions  of  this  river. 

Its  commerce  is  estimated  to  have  then  been  about  $600,000,  and  to  now 

be  about  $1,400,000  of  transported  goods  per  year. 

The  original  project  of  1880  proposed  to  provide  the  river  with  a  good 
ontlit  through  Mosquito  Creek  to  Winyaw  Bay,  by  deepening  and 
straightening  this  creek  to  50  feet  width  and  7  feet  depth,  and  to  secure 
a  safe  and  unobstructed  7-foot  navigation  in  the  river  itself  from  its 
smith,  154  miles  upward,  to  Wright's  Bluff;  and  thence  a  similar  5-foot 
aavigation  30  miles  further  to  its  head  in  the  Congaree  and  Wateree 
rivers. 

The  appropriation  of  1881,  and  since,  provided  only  for  work  upon  the 
.outlet  of  the  river  through  Mosquito  Creek  to  Winyaw  Bay ;  and  the 
approved  project  for  1881  for  this  expenditure,  as  continued  to  date, 
'proposed  to  secure  to  the  river  a  straightened  canalized  outlet  through 
Mosquito  Creek  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  mean  low 
Water,  and  to  construct  one  draw-bridge  over  the  creek. 

During  the  last  fiscal  year  ending  June  30, 1886,  $14,993.62  was  spent 
in  extending  the  Mosquito  Creek  Canal,  in  building  the  draw-bridge, 
and  in  making  necessary  surveys,  examinations,  and  reports.  The  work 
sf  dredging  was  stopped  in  November  for  want  of  funds. 

Up  to  June  30, 1886,  therefore,  $55,346.37  has  been  spent  in  all  upon 
tkfe  improvement,  in  cutting  15,610  linear  feet  of  canal  30  feet  wide  and 
J  feet  deep,  from  Santee  River  along  Mosquito  Creek  toward  Winyaw 
■Bay,  and  in  building  the  proposed  draw-bridge.  No  improvement  of 
[commerce  has  yet  been  produced,  nor  was  any  to  be  expected  there- 
from until  the  canal  should  be  finally  completed. 

The  Northeastern  Railroad  Drawbridge,  between  the  mouth  of  the 
lirer  and  Wright's  Bluff,  is  improperly  fendered ;  the  obstruction  is 
somewhat  dangerous  and  should  becorrected. 

The  officer  in  charge  recommends  that  this  improvement  be  completed 
in  accordance  with  the  present  approved  and  adopted  project  of  1881, 
so  as  to  secure  to  the  Santee  River  a  straightened  canalized  outlet 
through  Mosquito  Creek  7  miles  long,  30  feet  wide,  and  6  feet  deep,  at 
n  low  water,  at  a  total  expense  of  $71,000  in  addition  to  the  $l,6i>3.63 
able  June  30, 1886,  this  amount  to  be  appropriated  in  two  yearly 
llments  of  $48,000  and  $23,000,  respectively ;  also  that  this  improve- 
t  be  extended  in  accordance  with  the  proposed  original  project  of 
,  so  as  to  secure  a  safe  and  unobstructed  7-foot  navigation  from 
tte  mouth  of  the  Santee  River  154  miles  upward  to  Wright's  Bluff, 
I  and  thence  a  similar  5-foot  navigation  30  miles  further  to  its  head  iu 
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the  Congaree  and  Wateree  rivers,  at  a  total  expense  of  $75,000,  to  be 
appropriated  in  two  yearly  installments  of  about  $40,000  each.    Smaller 
appropriations  will  increase  the  cost  of  the  work.    It  is  estimated  that. 
this  last  recommended  improvement  would  at  once  (as  already  shown  by  -• 
past  experience  on  the  neighboring  Pee  Dee  Eiver)  increase*  the  Santee 
Biver  commerce  from  $1,000,000  to  $2,000,000  per  year.    Further  im- . 
provement,  so  as  to  increase  the  above  widths  and  depths  of  either  canal ' 
or  river,  is  not  recommended  until  commerce  shall  have  shown  a  further, 
immediate  necessity  therefor. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost , 
from  $3,000  to  $5,000  per  year.  I 

It  is  estimated  that  $48,000  can  be  profitably  spent  in  a  single  year  j 
in  opening  the  canal  to  vessels  of  about  20  feet  width  and  4  feet  draught  i 
and  in  removing  in  part  from  the  river  channel  its  sunken  logs  and 
snags,  and  cutting  down  and  pulling  back  from  its  banks  such  trees  as  j 
overhang  the  channel  or  might  soon  fall  into  the  channel  from  caving  , 
banks.  I 

July  1, 1885,  amount  available $16,647  05 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 1885 $14,557  33 

July  1, 1886,  outstanding  liabilities 436  09 

14,993  43 


July  1, 1886,  amount  available 1,653© 

Amount  appropriated  by  act  approved  An  gust  5, 1686 18, 750  00 


Amount  available  for  fiscal  year  ending  June  30, 1887 20,403  69 


{Amount  (estimated)  required  for  completion  of  existing  project   71, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    48, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  12.) 

13.  Wateree  River,  South  Carolina. — This  river,  which  unites  with  the 
Congaree  to  form  the  Santee,  has  (including  its  upper  portion,  called  the 
Catawba)  a  total  length  of  about  310  miles,  and  a  drainage  area  of  5,642 
square  miles.  This  river,  prior  to  Governmental  improvement  in  1882, 
had  a  low- water  depth  of  from  3  to  4  feet  from  its  mouth  in  the  Santee 
upward  64  miles  to  Camden,  its  practical  limit  of  steam  navigation.  From 
its  mouth  upward  12  miles  the  river  was  completely  blocked  at  all  stages 
of  water  by  sunken  logs  aud  stumps  and  by  floating  obstructions ;  thence  j 
42  miles  to  Camden  navigation  was  possible,  but  dangerous,  except  during 1 
high  water.    Its  commerce  was  then  almost  nothing. 

The  original  project  of  1881-'82,  as  continued  to  date,  proposed  to  secure 
a  safe  and  unobstructed  4-foot  navigation  over  this  entire  distance  at  all 
stages  of  water.  I 

During  the  last  fiscal  year  ending  June  30, 1886,  while  awaiting  further 
appropriations,  $238.46  was  spent  in  mapping  the  river,  in  caring  for 
the  property  and  records,  and  in  preparing  reports  and  future  projects.] 

Up  to  June  30, 1886,  therefore,  a  total  of  $27,965.63  has  been  spent  ] 
in  all  upon  giving  a  thoroughly  cleared  4-foot  navigation  upon  thi*  im* ! 
provement  at  all  stages  of  water  from  the  mouth  of  the  river  7  miles  up- 
ward ;  and  thence  a  roughly  cleared  4-foot  navigation  over  the  rest  of  the 
57  miles  to  Camden.    In  consequence  of  this  improvement  a  steamboat 
line  would  have  been  permanently  established  upon  the  whole  length  of 
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the  river  had  it  not  been  prevented  by  the  obstructions  offered  by  two 
low  railroad  bridges. 

This  long  desired  and  now  possible  navigation  is  obstructed  at  pres- 
ent only  by  the  South  Carolina  Bailroad  and  the  Wilmington,  Colum- 
bia and  Augusta  .Railroad,  who  should  either  raise  or  put  draw-spans 
in  their  two  low  through-bridges  across  the  river  near  its  mouth.  If 
the  railroad  obstructions  can  be  removed,  it  is  estimated  that  the  river 
commerce  will  increase  at  once  by  about  $1,000,000  of  transported  goods 
per  year. 

It  is  recommended  that  this  improvement  be  completed  in  accordance 
with  the  present  approved  and  adopted  project,  so  as  to  secure  a  thor- 
oughly-cleared 4-foot  navigation  over  the  entire  river  at  all  stages  of 
water,  at  a  total  expense  of  $22,500  in  addition  to  the  amount' available 
for  the  fiscal  year  ending  June  30, 1887 :  this  amount  to  be  appropri- 
ated in  one  sum  during  the  next  year.  Smaller  yearly  appropriations 
will  increase  the  cost.  Further  improvement  so  as  to  extend  the  navi- 
gation above  Camden  or  to  deepen  that  below  Camden  is  not  recom- 
mended. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

It  is  estimated  that  the  appropriation  asked  can  be  profitably  spent 
in  a  single  year  in  removing  from  the  river  channel  its  sunken  logs  and 
snags,  and  in  cutting  down  and  pulling  back  from  its  banks  such  trees 
as  overhang  the  channel  or  as  might  soon  fall  into  the  river  channel 
from  caving  banks. 

July  1,  1885,  amount  available $272  83 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $3  71 

Julyl,  1886,  outstanding  liabilities 234  75 

238  46 

July  1,  1886,  amount  available 34  37 

Amount  appropriated  by  act  approved  August  5, 1886 7,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7, 534  37 

(Amount  (estimated)  required  for  completion  of  existing  project 22,  500  00 
Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  June  30, 1888    22, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  13.) 

14.  Removing  sunken  vessels  obstructing  or  endangering  navigation. — 
The  wrecks  of  the  brig  Clio  and  steamer  North  Heath,  in  the  Cape 
Fear  River,  below  Wilmington,  were  examined  and  reported  as  oo- 
strncting  and  endangering  navigation. 

After  the  usual  preliminaries,  a  contract  was  approved  June  23, 
1886,  for  the  removal  of  both  .these  wrecks  within  the  following  four 
months.  There  were  no  expenditures  upon  this  work  prior  to  June  30, 
1886. 

The  circumstances  connected  with  the  removal  of  these  wrecks  sug- 
gest to  the  officer  in  charge  some  modification  of  the  act  of  June  14, 
1880,  so  as  to  allow  the  Secretary  of  War  some  discretion  as  to  whether 
the  wreck  after  removal  may  not  in  certain  cases  become  the  property 
of  the  contractor.  Such  a  modification  in  the  act  might  result  in  econ- 
omy to  the  Government. 

(See  Appendix  L  14.) 


176        REPOET   OF   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  COAST  OF  80U1& 
CAROLINA  AND  GEORGIA,  AND  PART  OF  THE  ATLANTIC  COAST  09 
FLORIDA. 

Officer  in  charge,  Ool.  Q.  A.  Gillinore,  Corps  of  Engineers,  havinguader 
his  immediate  orders  First  Lients.  F.  V.  Abbot  and  O.  M.  Carter,  Corp* 
of  Engineers. 

1.  Charleston  Harbor,  South  Carolina. — The  works  of  improvement 
now  in  progress  of  construction  comprise  two  jetties,  composed  of  rip- 
rap stone  resting  on  a  broad  foundation  mattress  of  logs  and  brush, 
with  a  mattress  hearting  wherever  deemed  expedient  and  advantageous. 

The  two  jetties  spring,  respectively,  from  Sullivan's  and  Morris  id- 
ands,  and  converge  towards  each  other  on  carves  in  such  manner  aa 
to  cross  the  bar  on  parallel  lines  at  a  distance  of  about  2,900  feet  fom 
each  other.  The  object  of  the  work  is  to  establish  and  permanently 
maintain  a  practicable  channel  across  the  bar  of  not  less  than  21  feet 
navigable  depth  at  mean  low  water,  where  heretofore  the  available  low- 
water  depth  has  usually  not  exceeded  11&  feet. 

A  greater  navigable  depth  than  21  feet  at  mean  low  water  can  be 
obtained  by  increasing  the  length  of  the  jetties  and  building  them  higher. 

Previous  to  the  adoption  of  this  project  in  1878  there  had  been  ex- 
pended in  improving  this  harbor  since  the  close  of  the  civil  war,  from 
1871  to  1878,  the  snm  of  $93,700  in  taking  np  the  wrecks  of  fourteei 
iron-clads  and  wooden  vessels,  and  for  other  purposes. 

The  estimated  cost  of  the  project  is  $3,000,000. 

The  following  work  on  jetties  is  reported  to  have  been  done  during 
the  past  fiscal  year: 

North  Jetty. — A  second  course  of  Jog-and-brush  mattresses,  55  feel 
wide  and  covered  with  about  12  inches  of  rip-rap  stone,  was  laid  ova 
the  bottom  course  of  the  jetty,  extending  2,030  feet  seaward  from  a  poinl 
11,090  feet  from  the  shore  end  on  Sullivan's  Island,  measured  along  UN 
axis  of  the  work.  A  pile  of  riprap  stone,  nominally  5  feet  high  at  tin 
ridge  line,  with  natural  side  slopes,  was  deposited  upon  work  pre vioudj 
laid,  beginning  at  a  point  9,193  feet  from  shore  and  carried  seaward  fin 
a  continuous  length  of  4,485  feet.  The  outer  end  of  this  pile  of  rod 
work  reaches  a  point  about  560  feet  from  the  present  seaward  end  of  tin 
bottom  course  of  the  north  jetty. 

South  Jetty.— The  foundation  course  of  this  jetty  was  extended  seaward 
43  feet  by  laying  a  log-and-brush  mattress  of  that  length  and  of  108  feel 
width.  A  third  course  of  mattresses,  44  feet  wide,  was  placed  upon  thai 
section  of  second-course  work  which  had  been  laid  about  two  and  a  hal 
years  ago  where  the  jetty  crosses  the  deep  pocket  efcst  of  the  existing 
main  ship-channel.  This  third  course  commences  at  a  point  7,986  feel 
from  the  shore  end  of  the  work  on  Morris  Island  and  extends  1,206  fee 
seaward.  A  ridge  of  riprap  work,  triangular  in  cross-section,  and  af 
eraging  4.6  feet  in  height,  was  deposited  upon  the  existing  work,  begin 
ing  at  the  inner  end  of  the  third  course  just  mentioned  and  extending 
6,038  feet  seaward.  During  the  past  fiscal  year  18,289  square  yards  a 
log-and-brush  mattresses  and  15,341  cubic  yards  of  riprap  stone  wen 
put  in  the  work  on  the  two  jetties,  and  the  sum  of  $97,212.92  was  el 
pended.  Previous  to  July  1, 1885,  the  total  expenditures  amounted  t 
$1,197,732.08. 

On  June  30, 1886,  the  seaward  end  of  the  north  jetty  reached  a  poio 
14,327  feet  from  the  shore  of  Sullivan's  Island,  measured  along  the  axi 
of  the  work,  and  1,200  feet  within  the  outer  18-foot  curve  of  the  bai 
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on  the  prolongation  of  the  axis  of  the  jetty.    By  a  similar  way 
measurement,  the  outer  end  of  the  south  jetty  was  16,440  feet  from  ! 

e  shore  of  Morris  Island,  and  2,500  feet  from  the  outer  18-foot  curve 
the  bar. 

Dredging  between  the  jetties  was  carried  on  during  the  first  six 
onths  of  the  past  fiscal  year ;  76,620  cubic  yards  of  material  were  re- 
oved  daring  that  time.    It  appears  from  the  report  of  the  engineer 
Boer  in  charge  that  the  average  height  now  attained  by  the  north  jetty 
4£5  feet,  while  the  height  required  under  the  project  is  10.66  feet, 
ke  contraction  of  the  water-way  is  at  present  46£  per  cent,  of  what 
should  be.    The  mean  height  of  the  south  jetty  on  June  30, 1886,  was 
95  feet;  ultimate  height  required,  11.23  feet;  the  contraction  of  the 
ater-way  at  the  same  time  was  53  per  cent,  of  what  is  required  by 
to  project.    These  results  show  that  a  considerable  amount  of  addi- 
lonal  work  is  needed  to  develop  scouring  currents  of  sufficient  strength 
letween  the  jetties  to  produce  and  maintain  the  new  channel. 
Both  jetties  were  generally  in  good  order  at  the  end  of  the  fiscal  year, 
nth  some  unimportant  exceptions.    For  a  short  length  the  apron  of 
he  north  jetty  at  Drunken  Dick  Shoal  has  settled  somewhat,  but  other- 
rise  sand  had  freely  accumulated  over  the  work  in  that  section.    Near 
the  outer  end  of  the  north  jetty  the  apron  seems  to  be  a  good  deal 
token  up,  probably  by  the  action  of  the  waves.    Considerable  scour- 
bg  has  taken  place  on  the  south  side  of  the  south  jetty  where  it  crosses 
the  deepest  of  the  Morris  Island  ship-channel,  but  the  work  does  not 
Rem  to  have  settled  in  consequence.    Some  settling  has  occurred  at 
ind  near  the  outer  end  of  this  jetty.    The  ridges  of  riprap  stone  placed 
brer  portions  of  both  jetties  have  been  lowered  by  the  action  of  the 
tves  and  the  stone  spread  out  over  the  mattress  work  below.    No 
changes  of  the  bar  between  the  Jetties  are  reported.    Jim  Ev- 
8  Shoal  is  about  in  the  same  condition  as  last  year,  but  has  moved 
ttly  seaward.    The  area  of  Swash  Beef,  between  the  9-foot  curves, 
diminished  one-half  during  the  year.    Some  deepening  has  been 
laced  by  dredging,  but  the  form  of  the  cut  dredged  has  been  oblit- 
fted  by  the  shifting  sand.    Pumpkin  Hill  Channel,  for  many  years 
channel  of  entrance  across  the  bar,  has  fallen  into  disuse  towards 
end  of  the  fiscal  year,  and  a  more  southerly  channel  located  practi- 
ily  in  the  prolongation  of  the  axis  of  the  main  ship-channel  has  taken 
place. 

The  sea-beach  of  Sullivan's  Island  east  of  Bowman's  Jetty  has  changed 
Kttle,  but  to  the  west  of  that  work  washing  has  continued.    The 
e  is  reported  of  the  northern  end  of  Morris  Island,  and  some  lower- 
tf  the  beach  has  taken  place  in  the  vicinity  of  the  south  jetty, 
letwo  spur-jetties  built  in  1884  for  the  protection  of  apart  of  the 
of  Mount  Pleasant,  are  stated  to  be  in  good  condition  and  col- 
ig  sand  at  their  inner  ends,  but  caving  of  the  bluff  continues  at 
—  points  of  the  shore-line.  , 

Ike  progressive  widening  of  Hog  Island  Channel  at  its  npper  end, 
»t  which  the  engineer  officer  in  charge  made  some  remarks  in  his 
wuraai  report,  is  again  referred  to  in  his  present  report,  ana  lie  re- 
his  opinion  that  works  should  be  built  to  prevent  further  enlarge- 

*Mi  the  first  money  that  becomes  available  the  north  and  sontli  jet- 
to  will  be  raised  to  higher  levels,  and  dredging  will  be  resumed  if  the 
**  »t  disposal  shall  be  sufficient  for  that  purpose, 
■to  appropriations  made  by  Congress  for  this  improvement  to  the 

Ul 
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last  appropriation,  amounting  to  $5,000,  was  made  by  the  act  approved 
July  5,  1884. 

The  Edi8to  is  one  of  the  principal  rivers  in  South  Carolina.  It  is 
formed  by  the  junction  of  the  North  and  South  forks,  which  unite  in  the 
southern  part  of  Orangeburg  County.  The  South  Fork,  commonly 
known  as  the  South  Edisto,  is  the  main  river. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs, 
snags,  overhanging  trees,  and  piles;  also  of  shoals,  generally  of  sand, 
but  in  some  places  of  hard  clay. 

The  plan  of  improvement  contemplates  the  establishment  of  a  safe 
navigation  channel  at  all  seasons  of  the  year  for  light-draught  steam- 
boats from  the  sea  to  the  junction  of  the  North  and  South  forks,  a  dis- 
tance of  183  miles,  and  from  that  point  to  Guinguard's  Landing,  77  miles 
higher  up,  for  rafts  and  flat-boats.  The  plan  embraces  enlarging  all  the 
new  channels  now  in  progress  of  formation,  cutting  off  bends,  shutting 
off  lateral  arms  of  the  river,  removing  shoals,  snags,  logs,  piles,  and 
other  obstructions,  and  building  a  deflecting  jetty.  The  cost  of  the 
project  is  estimated  at  $33,385. 

No  operations  were  carried  on  during  the  past  fiscal  year  owing  to 
lack  of  funds. 

Prior  to  July  1, 1885,  a  large  number  of  snags,  logs,  overhanging 
trees,  and  piles  were  removed  from  the  reaches  extending  from  the 
mouth  of  the  Edisto  to  Kennedy's  Bridge,  a  distance  of  130  miles  by 
river.  A  narrow  cut-off  known  as  the  "Stick,"  50  miles  above  Jackson- 
boro',  through  the  neck  of  a  long  bend,  was  widened  and  deepened  and 
made  the  regular  channel  of  the  river.  Many  outlets,  feeding  adjoining 
swamps,  and  incipient  cut-offs  were  closed,  and  the  river  banks  trimmed 
at  numerous  places.  The  cost  of  these  works  to  June  30, 1885,  was 
$12,629.86. 

It  seems  that  the  raft  navigation  of  the  Edisto,  on  the  reaches  where 
operations  were  carried  on,  has  been  substantially  benefited.  Lumber- 
men state  that  their  products  can  now  more  economically  be  brought 
from  mill  to  market,  as  trips  can  be  made  in  much  shorter  time  and  with 
less  risk ;  which  saving  is  to  a  large  extent  attributed  to  the  improve- 
ments made  by  Government. 

The  Engineer  officer  in  charge  recommends  that  the  necessary  appro- 
priations be  made  to  complete  the  improvement  according  to  the  ap- 
proved project. 

The  total  expenditures  to  June  30, 1886,  were  $12,719.33. 

July  1, 18S5,  amount  available $370  14 

July  1, 1886,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 89  47 

July  1,  1886,  amount  available 2h0  67 

Amount  appropriated  by  act  approved  August  5, 1886 3, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 3, 280  67 

(Amoun  t  (estimated)  required  for  completion  of  existing  project 17, 385  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  4.) 

5.  Salkiehatchie  River,  South  Carolina. — The  appropriations  heretofore 
made  and  expended  on  this  improvement  aggregate  $8,000. 

The  Salkiehatchie,  known  as  the  Big  Salkiehatchie,  to  distinguish  it 
from  its  principal  tributary,  the  Little  Salkiehatchie,  rises  in  Aiken 
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mty,  S.  C,  aad  flows  into  the  Atlantic  Ocean.    The  two  rivers  unite 

ibout  80  miles  from  the  sea-coast.    The  lower  part  of  the  river  is  known 

the  Combahee.    Above  a  point  named  Hickory  Hill,  about  44  miles 

>m  the  sea-coast,  the  river  is  obstructed  in  many  places  by  piles,  logs, 

ind  sand-nboals. 

The  project  of  improvement  contemplates  the  establishment  of  a  con- 

inuous  channel,  suitable  for  flat-boats  and  rafts,  from  a  point  5  miles 

>ve  Toby's  Bluff  down  to  Hickory  Hill,  a  distance  of  about  77  miles 

river. 

The  work  comprises  the  removal  of  logs,  shoals,  and  piles,  and  cut- 
tog  a  navigable  channel  through  two  places  known  as  Murdoc  Sand 
rags  and  Weekly  Sand  Drags,  where  the  river  at  present  is  divided 
ito  numerous  small  streamlets  unfit  for  any  kind  of  navigation.    The 
>t  of  the  project  was  estimated  at  $18,000. 

3fo  work  was  done  on  the  river  during  the  last  fiscal  year,  as  no  funds 
rere  available. 

Previously  the  United  States  snag-boat  Toccoa  cleared  the  12-mile 
:h,froni  the  Charleston  and  Savannah  Railroad  Bridge  down  to  Hick- 
Hill,  from  piles  and  other  obstructions.    Between  11,000  and  12,000 
logs,  and  trees  were  removed  from  several  reaches  of  the  river 
ibove  the  bridge  as  far  as  Braxton's  Ford,  a  total  length  of  80  miles ; 
>ver  one  hundred  outlets  were  closed;  many  projecting  points  were  cut 
T,  and  the  channel  straightened. 

The  Engineer  officer  in  charge  reports  that  raft  navigation  on  the 

Ikiehatchie  has  been  materially  benefited  by  the  work  done  by  the 

rovemment,  and  that  thereby  the  cost  of  rafting  timber  has  been  re- 

laced  from  33  to  50  per  cent,  from  former  rates.    He  further  states  that 

le  reaches  where  improvements  have  been  effected  have  remained  in 

same  condition  substantially  in  which  they  were  when  work  was 

ided  in  May,  1885. 

It  seems  desirable  that  (he  necessary  funds  be  provided  by  Congress 

finish  the  upper  section  of  the  river  in  conformity  with  the  project. 

le  gum  of  $10,000  is  required  for  the  purpose.    The  total  expendi- 

to  June  30, 1886,  were  $7,924.17. 

hdyl,  1885,  amount  available $141  10 

Inly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 C5  27 

'July  1, 1886,  amount  available 75  83 

■♦Amount  appropriated  by  act  approved  August  5, 1886 2,000  00 

[JUaoont  available  for  fiscal  year  ending  June  30, 1887 2, 075  83 

I  Amount  (estimated)  required  for  completion  of  existing  project 8, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     8;  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  5.) 

6.  Savannah  Harbor  and  River,  Georgia. — During  a  part  of  the  past 
~  year  operations  were  carried  on  in  conformity  to  the  enlarged  pro- 
of January  16,  1882. 
This  plan  contemplates  the  establishment  of  a  channel  from  Tybee 
Boads  to  the  city  of  Savannah,  navigable  for  vessels  of  22  feet  draught, 
md  the  widening  of  the  river  opposite  the  city  to  600  feet  of  uniform 
'depth  with  the  balance  of  the  channel.  This  is  to  be  accomplished  by 
Improving  the  north  channel  in  preference  to  the  south  channel,  from 
the  head  of  Elba  Island  to  the  head  of  Long  Island,  closing  with  dams 
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all  the  lateral  channels  connecting  the  north  and  south  channels  from 
Elba  Island  to  Tybee  Roads ;  constructing  a  low  dam  across  the  south 
channel  above  Saint  Augustine  Greek,  in  order  to  increase  the  volume  of 
ebb-flow  down  the  north  channel,  raising  the  dam  at  Gross-Tides  4 
miles  above  the  city  of  Savannah  to  a  higher  level,  possibly  to  the  level 
of  high  water ;  narrowing  the  river  between  Savannah  and  Tybee  Roads 
by  wing-dams  where  the  widths  are  excessive  and  navigation  poor; 
constructing  a  low  jetty  or  training-wall  from  some  point  on  either 
Jones  or  Turtle  Island,  in  a  southerly  direction  to  the  Red  Light  Bea- 
con, and  protecting  Saint  Michael's  Ghannel  below  that  beacon  by  a 
similar  wall  or  by  some  other  device.  Works  of  shore  protection  will  be 
built  and  dredging  done  wherever  deemed  necessary.  The  estimated 
cost  of  the  improvement  according  to  the  plan  submitted  January  16, 
1882,  is  $730,000. 
The  following  is  a  summary  of  the  work  done  previous  to  July  1, 1885 : 
The  Cross-Tides  Dam  had  been  built  up  to  the  level  of  mean  high 
water,  and  at  places  where  it  had  settled  its  base  was  protected  by  an 
apron  of  log  mattress  and  stone.  A  portion  of  the  old  King's  Island 
jetty  had  been  removed;  three  wing-dams  for  reducing  the  width  of  the 
water-way  were  constructed  opposite  the  lower  part  of  the  city,  and  a 
fourth  lower  down,  near  the  lower  end  of  Fig  Island ;  a  training- wall 
was  built  extending  6,000  feet  down-stream  from  the  lower  end  of  Fig 
Island,  with  its  crest  from  3  to  5  feet  above  mean  low  water,  and  eleven 
short  spurs  added  to  the  wall  on  its  channel  side;  a  su merged  dam  was 
built  across  the  South  Ghannel,  near  the  head  of  Elba  Island ;  two  side 
channels  northwest  and  southeast  of  Barnwell  Island,  above  Elba  Island, 
and  three  side  channels  below  that  island  were  closed  by  dams;  a  wing- 
dam  was  constructed  to  improve  the  channel  at  uThe  Obstructions" 
between  Barnwell  Island  No.  3  and  the  head  of  Elba  Island;  three 
pairs  of  wing-dams  were  built  to  regulate  and  improve  the  channel  at 
the  "Upper  Fats":  one  pair  of  wing-dams  was  completed  and  a  single 
one  about  two  thirds  finished  at  the  "Lower  Flats  "  or  "Cabbage  Tree 
Grossing";  a  fifth  pair  was  built  lower  down  to  improve  the  shallow 
passage  at  u  Long  Island  Grossing",  and  a  dam  was  commenced  at  the 
mouth  of  the  river,  designed  to  improve  the  ship-channel  northwest  of 
Fort  Pulaski,  near  the  Oyster  Bed  Beacon.  The  channel  was  dredged 
at  numerous  points  of  the  river  from  the  Gross-Tides  Dam  to  Tybee 
Roads,  an  aggregate  of  1,667,233  cubic  yards  df  material  having  been 
removed. 
The  following  work  was  done  during  the  past  fiscal  year: 
Gross-Tides  Dam,  the  central  portion  of  which  had  been  washed  down 
to  the  level  of  low  water,  was  again  raised  to  the  required  height,  and 
other  subsequent  damages  were  repaired  as  far  as  practible.  The  closing- 
dams  at  Philbrick's  Gut  and  Big  Gap,  below  Elba  Island,  which  had 
practically  settled,  were  again  raised  to  the  level  of  high  water. 

The  crest  of  the  Fig  Island  Jetty  was  brought  up  to  a  uniform  height  of 
about  5  feet  above  mean  low  water.  Three  wing-dams  at  the  Upper 
Flats,  and  the  two  at  Long  Island  Grossing,  all  of  which  had  settled  at 
a  number  of  places,  were  repaired ;  38,474  cubic  yards  of  material  were 
removed  from  the  channels  at  Garden  Bank,  "The  Wrecks,"  "The 
Obstructions,"  and  Upper  and  Lower  Flats,  by  dredging. 

The  Engineer  officer  in  charge  states  that  other  breaks  have  occurred 
in  Gross  Tides  Dam,  by  which  for  a  length  of  about  300  feet  the  crest 
has  been  more  or  less  lowered,  and  that  these  damages,  to  a  considerable 
extent,  are  caused  by  fishermen  and  others  who  are  interested  in  keep- 
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ing  a  passage  open  across  the  dam  for  their  boats.  The  cyclone  which 
visited  the  South  Atlantic  coast  in  August,  1885,  caused  more  or  less 
damage  to  the  Fig  Island  Jetty,  to  the  wing-dams  at  the  Lower  Flats  and 
Long  Island  Grossing,  and  to  the  unfinished  dam  at  Oyster  Bed  Shoal. 
Otherwise  the  works  are  in  good  condition.  The  river  is  reported  to 
be  in  excellent  condition;  the  draught  of  vessels  that  can  enter  and  leave 
tiie port  is  increasing ;  in  one  instance  last  year  a  vessel  drawing  20$  feet 
was  brought  in,  which  had  never  before  been  accomplished.  As  a  matter 
of  fact  a  permanent  increase  of  draught  of  from  3  to  3 J  feet  has  been 
produced  in  the  navigable  channel  within  the  past  five  or  six  years,  as 
a  result  of  the  operations  carried  on  during  that  period  for  the  improve* 
ment  of  the  river. 

In  view  of  this  fact,  the  Engineer  officer  in  charge  recommends  that  a 
liberal  appropriation  be  made  by  Congress  for  completing  the  work  of 
improvement. 

The  total  estimated  cost  of  the  work  is  $1,212,000. 

The  total  appropriations  made  since  1874  up  to  June  30, 1885,  were 
1882,000 ;  the  expenditures  to  June  30, 1886,  were  $879,056.10. 

Jnly  1, 1885,  amoant  available $50,385  60 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1885.-.- $47,168  21 

July  1,1886.  outstanding  liabilities 273  49 

47, 441  70 

Jnlj  1, 1686,  amount  available * *. 2,943  90 

Amount  appropriated  by  act  approved  August  5, 1886 150,000  00 

Amount  available  for  fiscal  year  ending  Jane  30,  1887 152,943  90 

{Amount  (estimated)  required  for  completion  of  existing  project 180, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888  180, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867 

(See  Appendix  M  6.) 

7.  Savannah  lliver,  Georgia. — Three  appropriations,  aggregating  $55,- 
000,  Lave  been  made  by  Congress  for  improving  Savannah  Biver  be- 
tween the  cities  of  Angasta  and  Savannah  since  the  present  plan  of 
improvement  was  adopted.  On  this  section  of  the  river  navigation 
was  seriously  obstructed  at  several  places  daring  the  dry  season  by  ex- 
tensive shoals  or  sand-bars,  with  only  2  or  3  feet  of  water  over  them, 
and  at  numerous  other  points  by  snags,  floating  and  overhanging  trees, 
and  piles. 

The  plan  of  improvement  contemplates  the  creation  of  a  low-river  chan- 
nel of  5  feet  depth  over  all  shoals  of  less  depth,  and  clearing  the  river 
of  other  obstructions  to  navigation.  For  these  purposes  wing-dams 
were  to  be  built  for  narrowing  the  river  where  the  widths  are  excessive; 
deposits  of  silt  to  be  promoted  along  the  banks  by  light  hurdle- works; 
caving  banks  revetted  where  necessary ;  projecting  points  to  be  cut 
away ;  snags  and  other  obstructions  to  be  removed,  and  dredging  to 
he  done  where  necessary  to  assist  the  formation  of  a  low-river  channel. 
Ae  cost  of  the  project  is  estimated  at  $91,000. 

Ko  work  was  done  during  the  past  fiscal  year,  owing  to  want  of  funds. 

The  following  operations  have  thus  far  been  carried  on:  A  suitable 
nag-boat  was  constructed  and  put  to  work  in  removing  obstructions 
from  near  Augusta  down  to  Saxon's  Landing,  142  miles  from  that  city. 
Large  numbers  of  snags,  piles,  stumps,  and  leaning  trees  were  taken 
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oat,  and  tbe  wrecks  of  several  flat-boats  removed.  The  channel  at 
Gardner's  Bar  and  Course's  Bar,  just  below  the  city,  was  improved  by 
wing-dams  constructed  from  the  bank  opposite  the  city,  and  the  caving 
banks  on  the  city  side  were  strengthened.  Wing-dams  were  also  built  at 
Sand-Bar-Ferry  Bar,  4  miles  above  the  city,  and  at  Bine  House  Bar,  2 
miles  lower  down. 

The  Engineer  officer  in  charge  was  unable  to  report  upon  tbe  present 
condition  of  the  works,  as  during  the  latter  part  of  the  fiscal  year  the 
high  stage  of  the  river  prevented  an  examination.  It  is  stated,  however, 
that  no  complaints  have  been  received  relative  to  the  navigation  at  the 
improved  reaches  during  low-river  stages. 

Several  bars  remain  to  be  improved,  and  numerous  other  obstructions 
have  yet  to  be  removed. 

It  is  recommended  by  the  Engineer  officer  in  charge  that  any  funds 
that  may  be  made  available  be  applied  to  the  construction  of  wing-dams 
at  points  lower  down  the  river  where  required,  and  to  resume  the  work 
of  removing  snags  and  other  obstructions  from  the  channel-way. 

The  total  expenditures  from  the  beginning  of  operations  to  June  30, 
1886,  were  $57,264.85. 

July  1, 1885,  amount  available $514  17 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 279  <B 

July  1, 1886,  amount  available 235  15 

Amount  appropriated  by  act  approved  August  5, 1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15,235  15 

Amount  (estimated)  required  for  completion  of  existing  project 21, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  21, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  7.) 

8.  Savannah  River  above  Augusta,  Georgia, — No  operations  were  car- 
ried on  during  the  past  fiscal  year,  as  no  appropriation  for  continuing 
the  work  had  been  made,  and  nothing  has  been  done  since  August,  1883. 

Three  appropriations,  aggregating  $39,000,  have  been  made  by  Con- 
gress for  improving  this  portion  of  the  Savannah  River,  which  amount 
has  beeu  expended,  with  the  exception  of  a  small  balance  still  on  hand, 
for  work  done  in  conformity  to  the  first  of  two  projects  submitted  by  the 
Engineer  officer  in  charge  under  date  of  February  8, 1879,  which  con- 
templates the  improvement  of  tbe  river  for  pole- boats  only  from  the  city 
of  Augusta  up  to  Trotter's  Shoals,  a  distance  of  64  miles.  The  cost  of 
the  project  was  estimated  at  $45,000.  Tbe  obstruction  to  pole-boat  nav- 
igation consisted  chiefly  in  rock  ledges  running  across  the  channel, 
bowlders  of  various  sizes,  and  shoals  of  gravel.  On  many  shoals  there 
is  but  1  to  2  feet  of  water  during  low-river  stages. 

The  project  is  designed  to  create  a  clear  channel  of  30  feet  width  and 
3  feet  depth  at  low  water. 

At  numerous  points  the  channel-way  was  improved,  especially  in  the 
lower  reaches.  From  the  canal  lock,  7  miles  above  the  city  of  Augusta, 
to  Barkdale  Ferry,  a  distance  of  50  miles,  a  channel  was  established 
through  tbe  obstructions  20  feet  wide  and  2£  feet  deep  at  summer  low 
water.  For  this  purpose  a  large  quantity  of  ledge-rock,  with  some 
bowlders  and  gravel,  had  to  be  removed  ami  a  considerable  number  of 
wing-dams  built. 
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The  total  expenditures  to  June  30, 1886,  were  $38,177.29. 

Jalj  l,  1885,  amount  available |877  06 

July  1, 1886,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  l«o5 54  35 

Jolyl,  1886,  amount  available 822  71 

I  Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  8.) 

9.  Saint  Augustine  Creek  (Thunderbolt  River),  Georgia. — No  work  has 
been  done  here  since  September,  1880,  and  no  appropriation  is  asked 
for. 

July  1,1885,  amount  available $3,417  66 

July  1, 1886,  amount  available 3,417  66 

(See  Appendix  M  9.) 

10.  Romerly  Marsh,  Georgia. — Two  appropriations  aggregating  $20,000 
have  been  made  by  Congress  for  improving  Romerly  Marsh.  The  act 
by  which  the  first  of  these  appropriations  was  provided  directed  that 
the  improvement  be  .carried  on  u  by  the  route  designated  in  the  survey 
of  the  engineers  as  route  numbered  four." 

The  water-route  through  Eomerly  Marsh  forms  part  of  the  inland 
passage  between  the  Savannah  River,  Georgia,  and  Fernandina,  Fla. 
The  marsh  is  situated  between  Wassaw  Sound  on  the  north  and  Ossa- 
baw  Sound  on  the  south. '  The  route  lately  used  was  objectionable  from 
its  excessive  crookedness  and  deficiency  in  depth.  Vessels  drawing  5 
feet  of  water  could  not  pass  through  on  less  than  half-tide. 

In  his  report  of  an  examination  of  Romerly  Marsh,  the  Engineer  offi- 
cer in  charge  described  four  different  routes  that  might  be*  adopted  in 
preference  to  the  existing  passage.  Either  one  of  the  lines  suggested 
was  designed  and  recommended  to  receive  a  low- water  depth  of  not  less 
than  7  feet  and  a  bottom  width  of  48  feet. 

Boute  number  4,  named  in  the  act,  is  the  most  easterly  one  of  those 
examined,  and  nearest  to  the  ocean.  By  this  route  Dead  Man's  Ham- 
mock Creek,  which  flows  through  the  marsh  and  empties  into  Wassaw 
8ound,  is  to  be  connected  by  a  solid  cut  of  about  1,100  yards  length 
with  Wassaw  Creek,  which  flows  into  Odingsell  River  near  the  point 
where  the  latter  discharges  into  Ossabaw  Sound.  The  cost  of  estab- 
lishing route  number  4  was  estimated  at  $38,720. 

This  estimate  has  been  exceeded,  owing  chiefly  to  repeated  stoppage 
of  operations  from  lack  of  funds,  which  made  it  necessary  to  do  part  of 
the  work  over  again. 

Prior  to  July  1, 1885,  the  cut  had  been  opened  for  a  length  of  1,720 
feet,  beginning  at  Dead  Man's  Hammock  Creek  or  at  the  northerly  end. 
This  cot  was  40  to  50  feet  wide  at  the  bottom,  and  had  7  feet  depth  at 
mean  low  water.  The  material  removed  amounted  to  101,100  cubic 
yards.  The  total  expenditures  to  June  30,  1885,  including  the  sum  of 
15,000  contributed  by  the  Georgia  and  Florida  Steamboat  Company, 
were  $21,156.63. 

Daring  the  past  fiscal  year  the  cut  was  completed  and  a  channel  of 
50  feet  bottom  width  and  7  feet  depth  at  low  water  was  obtained  through 
the  marsh  and  through  the  shallow  water  south  of  it  until  sufficiently 
deep  water  in  Wassaw  Creek  was  reached.  The  total  length  of  solid 
marsh  cut  was  3,547  feet;  110,463  cubic  yards  of  material  were  removed 
during  the  year- 
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The  total  cost  of  the  completed  work  is  $46,712.57. 

As  the  appropriations  made  by  Government  amounted  to  only 
$20,000,  this  improvement  could  not  have  been  finished  if  funds  had 
not  been  supplied  by  the  Inland  Steamboat  Company  and  other  parties 
who  were  interested  in  its  speedy  completion.  The  money  thus  pro- 
vided was  expended  under  the  supervision  of  the  Engineer  officer  in 
charge,  under  conditions  approved  by  the  Secretary  of  War. 

It  appears  from  a  recent  examination  of  the  work  that  for  all  prac- 
tical purposes  the  new  route  is  in  a  condition  which  is  in  accordance 
with  the  project 

For  reasons  stated  in  his  report  the  Engineer  officer  in  charge  recom- 
mends that  the  private  parties  who  during  the  past  fiscal  year  supplied 
the  funds  necessary  for  completing  the  work  be  reimbursed  by  Govern- 
ment. 

July  1,1885,  amount  available $3,843  37 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $3,346  70 

July  1,  1886,  outstanding  Uabilities 100  47 

3, 447  17 

July  1,1886,  amount  available 396  20 

Amount  appropriated  by  act  approved  August  5, 1886 17, 475  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 17,871  20 

(  Amount  (estimated)  required  to  pay  for  completion  of  existing  project.      5, 625  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  10.) 

11.  Altamaha  River,  Georgia. — Three  appropriations,  aggregating 
$35,000,  have  thus  far  been  made  by  Congress  for  the  improvement  of 
Altamaha  Biver. 

The  Altamaha  is  the  most  important  river  lying  entirely  within  the 
State  of  Georgia.  It  is  formed  by  the  confluence  of  the  Oconee  and 
Ocmnlgee.  Its  length  is  155  miles.  It  has  a  southeasterly  course,  and 
empties  into  the  Atlantic  Ocean  through  Altamaha  Sound  below  the 
town  of  Darien.  It  has  been  badly  obstructed  by  rock  ledges,  sand- 
bars, and  snags ;  and  the  plan  of  improvement  provides  for  their  re- 
moval, so  as  to  secure  a  navigable  low-river  channel  80  feet  wide  and 
3  feet  deep,  at  a  cost  roughly  estimated  at  $60,000.  The  engineer  offi- 
cer in  charge  states  that  this  estimate  will  be  exceeded  by  $15,000  in 
order  to  provide  for  wing-dams  and  training-walls,  not  included  in  the 
original  estimate,  at  some  points  where  sand-bars  exist. 

The  first  expenditure,  prior  to  July  1, 1885,  was  incurred  in  paying  part 
of  the  expenses  of  building  and  equipping  a  suitable  snag-boat ;  the 
entire  first  appropriation — $5,000 — was  applied  to  that  purpose  Since 
then  this  boat  has  removed  nearly  one  thousand  snags,  logs,  overhang- 
ing trees,  and  piles.  An  improved  channel  of  100  feet  width  and  4  feet 
depth  at  summer  low  water  was  opened  through  the  rock-bars  at  Town 
Bluff  and  Piney  Bluff,  If  and  19£  miles,  respectively,  below  the  junciion 
of  the  Ocouee  and  the  Ocmnlgee.  The  shallow  crossing  at  Beard's  Bluff 
Bar,  63  miles  below  the  junction,  was  improved  by  a  training- wall  1,750 
feet  in  length,  with  two  short  spurs  on  the  channel  side,  built  to  re- 
duce the  excessive  width  of  the  river  at  this  point.  The  caving  bluffy 
bank  was  protected  by  a  fascine  revetment.  The  expenditures  to  June 
30, 1885,  aggregated  $32,085.34. 
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All  that  could  be  done  daring  the  last  fiscal  year,  with  the  small 
amount  of  funds  on  hand  at  its  beginning,  consisted  in  completing  the 
work  at  Beard's  Bluff  Bar.  Four  spar-jetties  were  added  to  the  train- 
ing-wall, and  the  revetment  on  the  opposite  bank  was  finished. 

The  total  expenditures  to  June  30, 1886,  were  $34,458.13. 

At  the  close  of  the  last  fiscal  year  the  channel  was  in  good  condition 
at  the  reaches  where  improvements  had  been  made,  except  that  some 
bowlders  have  been  found  that  interfere  with  navigation  at  Town  Bluff 
and  Piney  Bluff.  These  will  have  to  be  removed,  and  other  reaches 
require  improvement,  as  provided  for  in  the  existing  project,  before  a 
clear  channel  can  be  secured  through  the  entire  length  of  the  Altamaha. 

The  Engineer  officer  in  charge  names  in  his  report  a  number  of  points 
on  the  river  where  work  should  be  done  as  soon  as  an  additional  appro- 
priation is  made,  and  recommends  that  Congress  should  provide  funds 
to  complete  the  improvement  of  Altamaha  Biver,  and  to  commence 
that  of  Darien  Harbor  and  Bar. 

Jnlj  1, 1885,  amount  available $2,914  66 

July  1, 1886,  amount  expended  daring  fiscal  year  exclusive  of 

liabilities  outstanding  July  1,  1885 $2,332  79 

Jnly  1, 1886,  outstanding  liabilities 40  00 

2,372  79 

Jnlyl,  1886,  amount  available 541  87 

Amount  appropriated  by  act  approved  August  5,  1886 20,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 20,541  87 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and  , 

harbor  acts  of  1866  and  1867. 

(See  Appendix  M  11.) 

12.  Brunswick  Harbor ,  Georgia. — Operations  for  improving  Brunswick 
Harbor,  in  general  accordance  with  a  project  submitted  by  the  Engineer 
officer  in  charge  on  April  29, 1876,  modified  in  his  annual  report,  dated 
July  22,  1880,  have  intermittently  been  carried  on  from  May,  1880,  to 
May,  1885,  by  means  of  five  successive  appropriations  aggregating 
•70,000. 

That  project  comprises  the  construction  of  a  jetty  starting  from  the 
northeasterly  end  of  Buzzard  Island,  and  located  approximately  parallel 
to  and  1,000  feet  distant  from  the  established  pier-head  line  on  the  oppo- 
site shore,  for  the  purpose  of  contracting  the  water-way  and  concen- 
trating the  current  upon  a  shoal  about  1  mile  below  the  town  of  Bruns- 
wick. The  bottom  being  hard  and  tough,  expensive  dredging  has  been 
necessary. 

The  object  of  these  works  was  to  establish  and  permanently  main- 
tain a  channel  not  less  than  15  feet  deep  at  mean  low  tide  over  the 
shoal  on  which  heretofore  the  navigable  low-water  depth  was  only  9 
feet  The  cost  of  the  project  was  estimated  at  $73,187.  This  estimate 
did  not  include  works  that  might  eventually  be  needed  at  the  upper 
end  of  East  Biver,  a  loop  of  the  main  stream  on  which  Brunswick  is 
situated. 

An  appropriation  of  $10,000  was  made  for  this  locality  in  1836,  and 
expended  in  dredging  on  the  shoal  referred  to. 

The  Engineer  officer  in  charge  states  in  his  annual  report  that  the 
existing  project  must  be  modified,  or  rather  enlarged,  in  order  perma- 
nently to  secure  the  lowering  of  the  refractory  shoal  in  Brunswick  Biver 
(East  River)  to  a  minimum  low-water  depth  of  15  feet.    His  report 
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gives  the  outlines  of  the  enlarged  plan,  which  embraces  the  existing 
project,  and  provides  in  addition  for  a  low  dam  across  Turtle  River,  at 
the  upper  end  of  Buzzard  Island,  and  dredging  in  that  vicinity;  short 
spur-jetties  in  the  lower  part  of  Brunswick  River;  raising  the  existing 
jetty  to  a  higher  level,  and  additional  dredging  on  the  shoal  in  that^ 
river.  The  cost  of  the  enlarged  plan  Js  estimated  at  from  $190,000  to 
$200,000,  inclusive  of  the  appropriations  heretofore  made  for  Brunswick 
Harbor. 

No  work  was  done  during  the  last  fiscal  year,  there  being  no  funds 
available. 

The  following  is  a  summary  of  the  work  thus  far  accomplished.  The 
main  line  of  the  jetty  was  laid  to  a  length  of  4,199  feet,  reaching  the 
outer  18-foot  low- water  curve  of  the  main  stream,  or  Turtle  River.  At 
the  upper  end  the  jetty  is  connected  with  the  shore  of  Buzzard  Island  by 
a  spur  or  return  face  310  feet  in  length.  This  spur  and  the  adjoining  780 
feet  length  of  jetty  are  formed  of  palmetto  cribs  attached  to  platforms 
of  round  logs,  and  filled  with  brush  and  material  obtained  by  dredging, 
and  topped  off  with  riprap  stone.  The  outward  portion  of  the  jetty,  a 
length  of  3,419  feet,  is  composed  of  log  mattresses,  double-raft  style, 
covered  with  brush  and  riprap  stone.  The  top  of  the  return  face  has 
been  raised  by  means  of  log  mattresses  and  stone,  resting  upon  the 
crib-wQrk  below,  to  the  height  of  from  2  to  3  feet  above  low  water,  and 
an  apron  of  mattresses  and  stone  protects  the  base  of  the  return  face 
and  the  adjacent  portion  of  the  jetty  from  scour.  On  the  main  line  the 
ridge  of  stone-covering  upon  the  crib- work  is  a  few  feet  below  the  level  of 
low  water;  that  of  the  mattresses  further  down  reaches  up  to  that  level, 
except  at  the  outer  end,  where  it  is  lower. 

The  material  removed  by  dredging  aggregated  80,502  cubic  yards ; 
the  dredging  operations  were  carried  on  upon  lines  about  parallel  to  the 
jetty  and  720  feet  from  it.  Three  cuts  were  made  through  the  shoal  to  a 
low- water  depth  of  15  feet,  each  cut  being  from  4,400  to  4,800  feet  in 
length  and  from  20  to  25  feet  in  width.  A  fourth  cut  is  about  1,500 
feet  long  and  12  feet  deep  at  low  water. 

The  channel  thus  obtained  by  dredging  has  shoaled  more  or  less 
during  the  last  three  years,  showing  that  additional  works  are  needed 
to  control  and  strengthen  the  ebb-currents.  The  jetty  work  is  in  good 
order. 

The  total  expenditures  to  June  30, 1886,  were  $69,871.81. 

With  any  funds  that  may  become  available  it  is  proposed  to  raise  the 
existing  jetty  to  a  higher  level  and  begin  the  work  of  improvement  at 
the  upper  end  of  Buzzard  Island,  in  conformity  to  the  enlarged  project 
submitted  by  the  Engineer  officer  in  charge. 

July  1,  1885,  amount  available $387  43 

July  1.  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $125  47 

July  1,  1886,  outstanding  liabilities 133  77 

£8  34 

July  1,  1886,  amount  available 128  19 

Amount  appropriated  by  act  approved  August  5,  1886 22, 500  00 

•  - 

Amount  available  for  fiscal  year  ending  June  30, 1887 22, 628  19 

Amount  (estimated)  required  for  completion  of  existing  project 97, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1888    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lb6G  and  1867, 

(See  Appendix  M 12.) 
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13.  Entrance  to  Cumberland  Sound,  Georgia  and  Florida. — Four  ap- 
propriations, aggregating  $255,000,  have  thus  far  been  made  by  Con- 
gress for  the  improvement  of  the  entrance  to  Cumberland  Sound,  in 
conformity  to  the  plan  described  in  general  terms  in  a  report  of  the 
Engineer  officer  in  charge,  dated  June  30, 1879,  contained  in  Appendix 
1 8,  Annual  Report  of  the  Chief  of  Engineers  for  1879. 

The  project  consists  essentially  of  two  low  jetties,  composed  of  riprap 
stone,  resting  on  abroad  foundation-mattress  of  logs,  or  logs  and  brush, 
starting  respectively  from  the  opposite  shores  of  the  entrance  and  ex- 
tending seaward  across  the  bar  upon  lines  bo  directed  that  the  outer  ends 
will  be  approximately  parallel  to  each  other,  and  from  3,000  to  3,500  feet 
apart,  or  such  distance  as  may  hereafter  be  adopted.  The  estimated 
cost  of  the  improvement  with  two  long  jetties  is  $2,071,023.  They  arc 
calculated  to  maintain  a  low- water  depth  across  the  bar  of  not  less  than 
20  to  21  feet,  or  a  high-water  depth  of  26  to  27  feet.  Heretofore  the 
depth  on  the  bar  has  varied  from  11  to  12£  feet  at  mean  low  tide,  with 
exceptional  depths  1  foot  greater. 

No  work  has  been  done  on  the  jetties  during  the  last  fiscal  year  from 
want  of  funds. 

The  following  is  a  summary  of  the  work  done  to  the  present  time : 
The  foundation-course  of  the  north  jetty,  consisting  of  a  log-and-brush 
mattress  overlaid  with  riprap  stone,  has  reached  a  point  7,372  feet  from 
the  shore  of  Cumberland  Island.  Its  width  varies  from  25  to  52  feet, 
and  its  thickness  through  log  and  brush  from  19  to  22  inches.  A  sec- 
ond course  of  mattresses,  of  similar  thickness,  from  20  to 25  feet  width, 
covered  with  riprap  stone,  and  of  an  aggregate  length  of  1,490  feet, 
was  laid  upon  the  foundation-course  along  the  deeper  portions  of  Cum- 
berland Channel.  Foundation-mattresses  for  two  spurs  were  also  laid 
here  on  the  south  side  of  the  jetty.  The  bottom  course  of  the  south 
jetty  has  reached  a  point  7,607  feet  from  its  shore  end  on  Amelia  Island. 
From  that  point  for  a  length  of  4,160  feet  the  widths  of  mattresses  vary 
from  40  to  87  feet ;  further  out  to  the  seaward  end  the  mattresses  have 
a  uniform  width  of  100  feet. 

An  aggregate  sum  of  $251,301.69  had  been  expended  upon  the  work 
here  described  to  June  30, 1885. 

Two  surveys  of  the  bar  were  made  during  the  past  fiscal  year,  the  first 
in  July  and  August,  1885,  and  the  second  in  June,  1886.  It  appears 
that  the  jetty  work  is  in  good  condition,  except  that  exposed  logs  are 
worm-eaten.  The  shore  lines  near  either  jetty  are  advancing  seaward. 
The  local  deepening  where  the  north  jetty  crosses  Cumberland  Channel 
is  still  increasing  and  seems  to  call  for  preventive  measures.  The  inner 
18-foot  low- water  curve  has  during  the  last  three  years  advanced  about 
1,650  feet  toward  the  crest  of  the  bar,  extending  about  one-fourth  of  a 
mile  in  advance  of  the  present  outer  end  of  the  south  jetty.  Depths 
have  generally  increased  on  the  bar.  The  Engineer  officer  in  charge 
calls  attention  to  the  fact  that  the  northern  marginal  12-foot  curve  of 
Amelia  Basin  has  pushed  out  at  a  certain  point  from  1,200  to  1,500  feet 
northward,  indicating  that  a  new  northward  channel  may  break  out 
here  that  might  ultimately  take  the  place  of  Cumberland  Channel  un- 
less prevented  by  an  early  extension  of  the  north  jetty.  The  sailing 
line  over  the  bar  has  of  late  years  approached  the  south  jetty,  from 
which  it  is  now  about  600  feet  distant.  The  least  available  low- water 
depth  in  the  bar  channel  is  reported  to  be  at  present  14  feet. 

The  sum  of  $2,933.67  was  expended  during  the  last  fiscal  year  for 
asking  surveys  and  examinations,  care  and  preservation  of  plant,  &c. 
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The  Engineer  officer  in  charge  concludes  that  the  extension  of  both 
jetties  should  be  proceeded  with  vigorously  to  promote  the  development 
of  the  favorable  changes  that  have  occurred  on  the  bar.  Any  funds 
that  may  be  provided  he  recommends  to  expend  for  such  extension  of 
the  jetties,  for  raising  them  to  a  higher  level,  and  for  taking  the  neces- 
sary precautionary  measures  where  local  deepening  has  occurred  in 
Cumberland  Channel.  The  total  expenditures  to  June  30, 1886,  were 
$254,236.36. 

July  1, 1885,  amount  available $3,698  31 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $2,566  69 

July  1, 1886,  outstanding  liabilities 366  96 

2,933  67 

July  1,  1886,  amount  available 764  64 

Amount  appropriated  by  act  approved  August  5,  1886 1 12, 500  00 

Amount  available  for  fiscal  year  ending  J  une  30,  1887 113, 264  64 


(  Amount  (estimated)  required  for  completion  of  existing  project 1, 693, 523  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

{      30,  1888 500,000  00 

|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  13.) 

14.  Inside  passage  between  Fernandina  and  Saint  John's  River ,  Florida.— 
Nothing  has  been  done  for  improving  this  route  since  the  last  suspen- 
sion of  operations,  on  December  1, 1880.  The  work  has  not  been  resumed 
for  the  reason  given  by  the  Engineer  officer  in  charge  that  there  seemed 
to  be  not  only  no  urgent  need  for  its  continuance,  but  no  prospect  of 
securing  any  permanent  improvement  from  the  expenditure  of  small  ap- 
propriations. 

July  1,  1885,  amount  available $4,434  45 

July  1,  1886,  amount  available 4,434  45 

(See  Appendix  M  14.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  FLORIDA. 

Officers  in  charge,  Capt.  William  T.  Bossell,  Corps  of  Engineers,  to 
April  26, 1886,  since  which  date  Lieut.  William  M.  Black,  Corps  of  En- 
gineers. 

1.  Saint  John's  River,  Florida. — Operations  for  the  improvement  of  the 
channel  over  the  bar  at  the  mouth  of  this  river  were  carried  on  from 
July  1  to  September  23, 1885,  in  conformity  with  the  plan  submitted  by 
the  Engineer  officer  in  charge  June  30, 1879. 

The  plan  consists  essentially  in  the  construction  of  two  low  jetties 
starting,  respectively,  from  the  opposite  shores  of  the  entrance  and  so 
directed  that  the  outer  ends  on  the  bar  will  be  approximately  parallel 
and  1,600  or  1,800  feet  apart.  By  means  of  these  works  it  is  expected 
to  maintain  a  practicable  low-river  depth  of  15  feet  upon  the  bar,  where 
previously  the  navigable  low-water  depth  had  not  usually  exceeded  6  to 
7  feet. 

Prior  to  July  1, 1885,  the  south  jetty  had  a  total  length  of  6,715.4 
feet.  It  consisted  for  the  greater  part  of  this  length  of  but  one  coarse 
of  mattresses,  covered  with  from  12  to  15  inches  of  stone.  Along  one 
portion  of  the  jetty  seven  additional  courses  of  mattresses  had  to  be 
added.    To  deflect  the  rapid  current  formed  along  the  jetty  eight  low 
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spar  jetties  of  two  courses  of  mattresses  covered  with  stone  were  con- 
structed, four  on  each  side  of  the  main  jetty  and  opposite  to  each  other. 
The  jetty  as  first  constructed  proved  too  narrow  and  had  to  be  widened. 
Accordingly,  in  all  of  the  later  fonndation  mattresses  placed  the  width 
was  increased  to  from  110  to  120  feet. 

The  north  jetty  had  a  total  length  of  2,617.5  feet,  and  was  composed 
of  a  single  course  of  mattresses,  covered  with  from  9  inches  to  12  inches 
of  stone. 

On  Jnly  1, 1885,  a  6-foot  channel  400  feet  wide  had  formed  across  the 
bar  between  the  ends  of  the  jetties. 

Daring  the  past  fiscal  year  work  was  continued  until  September  23 ; 
28.93  cubic  yards  of  stone  were  placed  on  the  south  jetty. 

The  north  jetty  was  extended. 

At  the  close  of  the  fiscal  year  1885-?86,  the  total  length  of  the  south 
jetty  was  6,715.4  feet    The  north  jetty  had  a  total  length  of  4,330.7  feet. 

The  total  appropriations  to  date  amount  to  $525,000;  the  total  expend- 
itures to  $523,065.72. 

A  channel  400  feet  wide,  8  feet  deep,  with  a  mid-channel  depth  of  8.8 
feet  at  mean  low  water,  has  opened  across  the  bar  between  the  jetties. 
This  has  been  the  ship  entrance  since  March,  1886. 

With  the  balance  available  and  the  appropriation  asked  for  it  is  pro- 
posed to  continue  operations  under  the  approved  project. 

Jolj  1, 1885,  amount  available $30,925  95 

•My  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $28,339  33 

Jsly  1, 1886,  outstanding  liabilities 652  34 

28, 991  67 

July  1,1886,  amount  a vailable 1,934  28 

Amount  appropriated  by  act  approved  Augnst  5,  1886 150, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 151,934  SM 

f  Amount  (estimated)  required  for  completion  of  existing  project 631, 409  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  300, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  27  1. 

2.  Upper  Saint  John's  River,  Florida. — By  the  river  and  harbor  act  of 
July  5, 1884,  the  sum  of  $5,000  was  appropriated  for  improving  the  Upper 
Saint  John's  Biver,  Florida,  this  being  the  first  appropriation  made  for 
this  work. 

The  part  of  the  Saint  John's  River  referred  to  in  the  act  extends  from 
Lake  Monroe  to  the  head  of  Lake  George,  a  distance  of  45  miles.  The 
stream  has  sufficient  depth  for  the  class  of  vessels  adapted  to  navigate 
the  Upper  Saint  John's,  but  is  very  crooked. 

The  Engineer  officer  then  in  charge— October  5, 1883 — recommended 
to  confine  the  work  of  improvement  to  the  most  prominent  bends,  es- 
tablishing a  straighter  channel  by  suitable  cut-offs,  to  be  made  6  feet 
deep  at  low-river  stage,  and  100  feet  wifle  at  the  bottom.  Two  estimates 
*ere  submitted,  one  for  straight  cut-offs,  at  a  cost  of  $43,000,  and  one 
for  curved  cutoffs,  at  a  cost  of  $38,800. 

The  work  consists  chiefly  in  dredging,  but  some  light  closure  dams 
•ad  some  grabbing  will  also  be  required. 

The  work  was  advertised,  but  no  bids  were  received,  on  account  of 
the  Rnall  sum  appropriated,  and  operations  have  been  deferred  until 
father  appropriations  are  made. 
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The  balance  available  and  the  appropriation  asked  for  are  to  be  used 
in  accordance  with  the  approved  project 

July  1, 1885,  amount  available 4 $4,979  21 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,1886 4  05 

July  1,  1886,  amount  available 4,975  16 

I  Amount  (estimated)  required  for  completion  of  existing  project 33,  800  00 

]  Amount  that  ean  be  profitably  expended  in  fiscal  year  ending  June  30, 1 888    1 0, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  N"  2.) 

3.  Volusia  Bar,  Florida. — Operations  have  been  carried  on  here  at  in- 
tervals since  December,  1880,  in  conformity  to  the  project  submitted 
Jnly  16, 1879,  and  revised  in  1882  and  1883* 

The  plan  of  improvement  comprises  the  construction  of  two  converg- 
ing brush-and-stone  jetties,  with  a  view  to  establishing  and  maintain- 
ing a  channel  6  feet  deep  over  this  bar,  where  the  minimum  low-water 
depth  had  been  from  3£  to  4  feet.  The  estimated  cost  of  the  revised 
project  was  $25,000. 

The  west  jetty  now  is  2,206  feet  long.  It  is  generally  formed  of  a 
single  course  of  brush  mattresses  from  6  to  12  feet  wide  covered  with 
broken  stone.  At  its  outer  end  there  is  a  second  course  6  feet  wide  and 
159  feet  long. 

The  east  jetty  is  3,459  feet  long.  Its  construction  is  similar  to  that 
of  the  west  jetty.  The  second  course  of  mattress  at  its  outer  end  is  247 
feet  long.  At  their  shore  ends  the  jetties  are  2,400  feet  apart.  On  the 
bar  the  jetties  are  240  feet  apart,  and  parallel.  Clusters  of  piles  se- 
curely fastened  with  chains  were  driven  in  two  rows,  100  feet  apart, 
parallel  to  the  west  jetty. 

The  appropriations  for  this  improvement  have  aggregated  $17,500. 
The  total  expenditures  to  June  30, 1885,  were  $17,337.51,  and  have  re- 
sulted in  forming  and  maintaining  a  channel  between  the  jetties  having 
a  least  depth  of  5$  feet  and  a  width  of  about  70  feet. 

No  operations  were  carried  on  here  during  the  past  fiscal  year,  owing 
to  a  lack  of  funds.  An  examination  made  in  June,  1886,  showed  the 
channel  as  above ;  121  out  of  the  158  piles  driven  are  still  standing. 

The  balance  available  is  to  be  used  in  accordance  with  the  project 

July  1,  1885,  amount  available $162  49 

July  1,  lb86,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1885 $2  75 

July  1,  1886,  outstanding  liabilities 12  00 

14  76 

Jnly  1, 1886,  amount  available 147  74 

Amount  appropriated  by  act  approved  August  5,  1886 7,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7, 647  'i 

(See  Appendix  N"  3.) 

4.  Tampa  Bay,  Florida. — The  harbor  of  Tampa,  at  the  head  of  this  bay, 
was  separated  from  deep  water  by  a  flat  2  miles  wide.  Through  this 
was  a  narrow  channel  with  an  available  depth  of  about  5  feet,  formed 
by  the  waters  of  the  Hillsborough  Eiver. 

The  present  project  was  adopted  in  1880,  and  has  for  its  object  the 
formation  of  a  9-foot  channel  from  the  9-foot  curve  in  the  bay  to  the 
wharves  of  Tampa,  in  Hillsborough  River,  150  feet  wide  through  the 
bay  and  200  feet  wide  in  the  river,  at  an  estimated  cost  of  $97,000, 
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Up  to  June  30,  1885,  $47,801.50  had  been  expended,  resulting  in  a 
somewhat  narrow  9-foot  channel  from  the  mouth  of  the  river  to  deep 
water  in  the  bay.  This  was  obstructed  by  several  shoals,  having  only 
U  feet  of  water. 

Work  was  continued  from  the  beginning  of  the  fiscal  year  to  August 
15,  under  a  contract  for  dredging  and  rock  excavation,  and  was  then 
stopped  by  the  near  exhaustion  of  the  appropriation.  When  work 
ceased  there  was  a  9-foot  channel  4,793  feet  long  and  from  45  to  150 
feet  wide  from  deep  water  in  the  river  toward  the  bay.  An  examina- 
tion made  in  May,  1886,  showed  its  center  line  but  little  changed. 

To  complete  the  present  project,  the  original  estimate  must  be  in- 
creased on  account  of  extra  labor  due  to  the  deterioration  of  the  dredged 
cat  in  the  intervals  between  appropriations.  Without  auxiliary  works 
there  is  but  little  hope  of  permanency  in  the  dredged  channel. 

Julyl,  18R5,  amount  available $12,198  50 

July  1, 1886,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 11,368  04 

Julyl,  1886,  amount  available 830  46 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 10, 830  46 

f  Amount  (estimated)  required  for  completion  of  existing  project 63, 000  00 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  N  4.) 

5.  Apdlachicola  Bay,  Florida. — The  present  project  for  this  improve- 
ment was  adopted  in  1880,  the  object  being  to  afford  a  channel  of  en- 
trance from  Apalachicola  Bay  into  Apalachicola  River  np  to  the 
wharves  of  the  city  of  Apalachicola,  100  feet  wide  and  11  feet  deep  at 
mean  low  water.  Before  the  improvement  was  begun  the  channel  had 
an  available  depth  of  3£  feet. 

The  amonnt  expended  to  June  30, 1885,  is  $54,284.37,  and  has  re- 
sulted in  giving  a  channel  of  60  feet  in  width  and  6.5  feet  depth  through 
the  bar. 

The  results  have  not  been  satisfactory.  In  previous  reports  doubts 
have  heen  expressed  as  to  the  permanency  of  the  dredged  channel  un- 
less it  could  be  fully  cut  through  at  one  time.  The  limited  appropria- 
tions heretofore  made  have  not  permitted  this  to  be  done.  It  is  believed 
that  the  desired  channel  cannot  be  maintained  without  the  aid  of  aux- 
iliary works. 

On  account  of  the  continued  shoaling  of  the  dredged  channel  the  es- 
timate for  the  original  project  must  be  iucreased  by  $23,000. 

No  appropriation  having  been  made,  and  the  balance  available  hav- 
ing been  small,  no  work  was  done  during  the  past  fiscal  year. 

The  balance  available  and  appropriation  asked  for  are  to  be  expended 
in  accordance  with  the  approved  project. 

Jnlyl,  1885,  amount  available $715  63 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 18  90 

July  1, 1886,  amonnt  available C9C  73 

Amount  appropriated  by  act  approved  August  5, 1886 12, 000  00 

Amount  available  for  fiscal  year  ending:  Jane  30, 1887 12, 696  73 

13  V.  ~ 
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(Amount  (estimated)  required  for  completion  of  existing  project $56,696  73 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  N  5.) 

6.  Suwanee  River,  Florida. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1880.  Its  object  is  to  make  a  channel  150 
feet  wide  and  5  feet  deep  at  mean  low  water  from  the  Gulf  through  the 
east  and  west  passes  into  the  river  and  as  far  up  as  Roland's  Bluff. 
From  there  to  Ellaville  the  channel  is  to  be  00  feet  wide  and  4  feet 
deep.  Before  the  improvement  there  was  a  depth  of  3  feet  on  the  bar 
and  of  1£  feet  in  the  river  above  Roland's  Bluflf.  Above  its  mouth  the 
river  is  much  obstructed  with  snags  and  overhanging  trees. 

The  amount  expended  up  to  June  30, 1885,  is  $15,683.76,  and  has 
given  a  dredged  channel  4,429  feet  long,  60  feet  wide,  and  5  feet  deep 
from  the  river  partly  across  the  bar  at  the  east  pass.  , 

During  the  past  fiscal  year  operations  were  continued  there.  Four 
thousand  five  hundred  and  eighty -two  cubic  yards  of  material  were 
dredged,  increasing  the  length  of  channel  to  5,835  feet.  To  complete 
this  channel  an  additional  distance  of  9,765  feet  must  be  dredged,  where 
there  is  an  average  depth  of  3£  feet. 

The  balance  available  and  the  appropriation  asked  for  will  be  ap- 
plied to  continuing  work  under  the  present  project. 

July  1,  1885,  amount  available $3,316  24 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 2,256  24 

July  1, 1886,  amount  available 60  00 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30.  1887 5, 060  00 

Amount  (estimated)  required  for  completion  of  existing  project 32, 158  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1883    10,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  6.) 

7.  Key  West  Harbor,  Florida. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1882,  the  object  being  to  afford  a 
channel  of  entrance  from  the  G,uLf  of  Mexico  into  the  northwest  chan- 
nel to  Key  West,  so  as  to  give  a  depth  of  17  feet  at  mean  low  water. 

The  principal  object  to  be  gained  bjr  this  improvement  is  in  the  great 
saving  in  distance  for  all  vessels  plying  between  Key  West  and  the 
Gulf  ports. 

The  amount  expended  to  June  30,  1885,  is  $25,000,  and  has  resulted 
in  cutting  a  channel  entirely  through  the  bar  60  feet  in  width  at  the 
bottom  and  65  feet  at  the  top,  with  a  depth  of  15  feet  at  mean  low 
water. 

From  the  soundings  taken  on  the  mail  steamer  using  this  channel  it 
is  believed  that  this  cut  has  filled  and  that  there  now  exists  a  channel- 
way  with  only  an  available  depth  of  11  feet  at  mean  low  water. 

Amount  appropriated  by  act  approved  August  5,  1886 $2, 500  00 
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Amount  (estimated)  required  for  completion  of  existing  project 115,000  00 

Submitted  iu  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  BT  7.)  ,  >  ' 
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8.  Pease  CreeJc,  Florida. — The  project  for  the  improvement  of  this 
stream,  adopted  in  1881,  is  to  improve  it  for  high-water  navigation  by 
the  removal  of  snags,  overhanging  trees,  and  loose  rocks  from  the 
channel  from  its  mouth  up  to  Fort  Meade. 

The  amount  expended  to  June  30, 1885,  is  $10,453.18,  and  has  resulted 
in  the  improvement  of  about  64  miles  of  the  river  from  its  mouth  up- 
stream. 

During  the  past  fiscal  year  nothing  has  been  done  except  caring  for 
the  public  property,  the  small  balance  available  rendering  any  work  im- 
possible. 

Before  the  improvement  the  stream  was  of  generally  sufficient  width 
and  depth,  but  was  much  obstructed. 

The  balance  available  is  to  be  applied  to  the  care  and  preservation 
of  the  public  property,  and  to  the  continuation  of  the  work  under  the 
approved  project. 

July  1,  1885,  amount  available $546  82 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $32  75 

July  1,  1886,  outstanding  liabilities 30  00 

62  75 

July  1,  1886,  amount  available 484  07 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1887 5, 484  07 

(See  Appendix  ST  8.) 

9.  Harbor  at  Cedar  Keys,  Florida. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1884.  It  consists  in  cutting 
a  channel,  by  dredging  and  rock  excavation,  200  feet  wide  and  10£  feet 
deep  at  mean  low  water,  through  the  Middle  Ground.  By  act  approved 
July  5, 1884,  an  appropriation  of  $5,000  was  made  to  carry  on  this  work, 
the  only  appropriation  under  this  project. 

Under  a  former  project  a  cut  11£  feet  deep  was  made  through  the 
Middle  Ground.    This  is  gradually  shoaling. 

No  work  was  done  on  the  present  project  prior  to  June  30, 1885. 
Since  then  dredging  and  rock  excavation  were  carried  on  in  the  shoal 
near  Buoy  No.  12 ;  .370  cubic  yards  of  sand  and  615  cubic  yards  of  rock 
were  removed,  making  a  channel  11  feet  deep  and  from  30  to  60  feet 
wide  almost  through  the  shoal  when  the  appropriation  was  exhausted. 
This  cut  has  retained  its  depth. 

The  appropriation  asked  for  is  to  be  used  in  accordance  with  the 
present  project. 

July  1,  1885,  amount  available $4,802  55 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1885 4,802  55 

Amount  appropriated  by  act  approved  August  5,  1886 7, 000  00 

(Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1888    13, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  9.) 

10.  Manatee  River,  Florida. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1882,  the  object  being  to  afford  a  channel 
of  entrance  from  Tampa  Bay  into  Manatee  Kiver,  so  as  to  give  a  depth 
of  13  feet  at  mean  low  water  from  Tampa  Bay  up  the  river  to  Shaw's 
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(Amount  (estimated)  required  for  completion  of  existing  project $56,696  73 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1888    25, 000  00 
Submitted  in  compliance  With  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  N  5.) 

6.  Suicanee  River,  Florida. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1880.  Its  object  is  to  make  a  channel  150 
feet  wide  and  5  feet  deep  at  mean  low  water  from  the  Gulf  through  the 
east  and  west  passes  into  the  river  and  as  far  up  as  Roland's  Bluff. 
From  there  to  Ellaville  the  channel  is  to  be  GO  feet  wide  and  4  feet 
deep.  Before  the  improvement  there  was  a  depth  of  3  feet  on  the  bar 
and  of  1J  feet  in  the  river  above  Roland's  Bluff.  Above  its  mouth  the 
river  is  much  obstructed  with  snags  and  overhanging  trees. 

The  amount  expended  up  to  June  30, 1885,  is  $1.5,683.76,  and  has 
given  a  dredged  channel  4,429  feet  long,  60  feet  wide,  and  5  feet  deep 
from  the  river  partly  across  the  bar  at  the  east  pass. 

During  the  past  fiscal  year  operations  were  continued  therein  Foot 
thousand  five  hundred  and  eighty -two  cubic  yards  of  material  were 
dredged,  increasing  the  length  of  channel  to  5,835  feet.  To  complete 
this  channel  an  additional  distance  of  9,765  feet  must  be  dredged,  where 
there  is  an  average  depth  of  3£  feet. 

The  balance  available  and  the  appropriation  asked  for  will  be  ap- 
plied to  continuing  work  under  the  present  project. 

July  1,  1885,  amount  available $3,316  24 

July  1,  1886,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 2,256  24 

Jnly  1, 1886,  amount  available 60  00 

Amount  appropriated  by  act  approved  August  5,  1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30.  1887 5, 060  00 

Amount  (estimated)  required  for  completion  of  existing  project 32, 158  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  6.) 

7.  Key  West  Harbor,  Florida. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1882,  the  object  being  to  afford  a 
channel  of  entrance  from  the  Gulf  of  Mexico  into  the  northwest  chan- 
nel to  Key  West,  so  as  to  give  a  depth  of  17  feet  at  mean  low  water. 

The  principal  object  to  be  gained  bjr  this  improvement  is  in  the  great 
saving  in  distance  for  all  vessels  plying  between  Key  West  and  the 
Gulf  ports. 

The  amount  expended  to  Jane  30, 1885,  is  $25,000,  and  has  resulted 
in  cutting  a  channel  entirely  through  the  bar  60  feet  in  width  at  the 
bottom  and  65  feet  at  the  top,  with  a  depth  of  15  feet  at  mean  low 
water. 

From  the  soundings  taken  on  the  mail  steamer  using  this  channel  it 
is  believed  that  this  cut  has  tilled  and  that  there  now  exists  a  channel- 
way  with  only  an  available  depth  of  11  feet  at  mean  low  water. 

Amount  appropriated  by  act  approved  August  5,  1886 $2, 500  00 
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Amount  (estimated)  required  for  completion  of  existing  project 115,000  00 

Submitted  iu  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  7.)  ,  ,  ' 
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8.  Pease  Creek,  Florida. — The  project  for  the  improvement  of  this 
stream,  adopted  in  1881,  is  to  improve  it  for  high-water  navigation  by 
the  removal  of  snags,  overhanging  trees,  and  loose  rocks  from  the 
channel  from  its  mouth  up  to  Fort  Meade. 

The  amount  expended  to  June  30, 1885,  is  $10,453.18,  and  has  resulted 
in  the  improvement  of  about  64  miles  of  the  river  from  its  mouth  up- 
stream. 

During  the  past  fiscal  year  nothing  has  been  done  except  caring  for 
the  public  property,  the  small  balance  available  rendering  any  work  im- 
possible. 

Before  the  improvement  the  stream  was  of  generally  sufficient  width 
and  depth,  but  was  much  obstructed. 

The  balance  available  is  to  be  applied  to  the  care  and  preservation 
of  the  public  property,  and  to  the  continuation  of  the  work  under  the 
approved  project. 

Jnly  1,1885,  amount  available $546  82 

July  1, 1886,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $32  75 

July  1, 1886,  outstanding  liabilities 30  00 

62  75 

Jnly  1, 1886,  amount  available 484  07 

Amonnt  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  end  ing  June  30,  1887 5, 484  07 

(See  Appendix  N  8.) 

9.  Harbor  at  Cedar  Keys,  Florida. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1884.  It  consists  in  cutting 
a  channel,  by  dredging  and  rock  excavation,  200  feet  wide  and  10£  feet 
deep  at  mean  low  water,  through  the  Middle  Ground.  By  act  approved 
July  5, 1884,  an  appropriation  of  $5,000  was  made  to  carry  on  this  work, 
the  only  appropriation  under  this  project. 

Under  a  former  project  a  cut  11£  feet  deep  was  made  through  the 
Middle  Ground.    This  is  gradually  "shoaling. 

No  work  was  done  on  the  present  project  prior  to  June  30, 1885. 
Since  then  dredging  and  rock  excavation  were  carried  on  in  the  shoal 
near  Buoy  No.  12 ;  .370  cubic  yards  of  sand  and  615  cubic  yards  of  rock 
were  removed,  making  a  channel  11  feet  deep  and  from  30  to  60  feet 
wide  almost  through  the  shoal  when  the  appropriation  was  exhausted. 
This  cat  has  retained  its  depth. 

The  appropriation  asked  for  is  to  be  used  in  accordance  with  the 
present  project. 

July  1,1885,  amount  available $4,802  55 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1885 4,802  55 

Amount  appropriated  by  act  approved  August  5,  1886 7, 000  00 

I  Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    13, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1806  aud  1867. 

(See  Appendix  N  9.) 

10.  Manatee  River,  Florida. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1882,  the  object  being  to  afford  a  channel 
of  entrance  from  Tampa  Bay  into  Manatee  Kiver,  so  as  to  give  a  depth 
of  13  feet  at  mean  low  water  from  Tampa  Bay  up  the  river  to  Shaw's 
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and  McNieFs  points.  The  least  depth  on  the  bar  at  the  river  before 
the  improvement  was  8  feet  at  mean  low  water,  not  sufficient  for  the 
class  of  vessels  engaged  in  the  commerce  between  the  river  and  outside 
ports. 

The  amount  expended  to  June  30,  1885,  is  $12,000,  and  has  re- 
sulted in  securing  a  channel  2,150  feet  in  length,  1,750  feet  of  which  has 
a  depth  of  12  J  feet  and  a  width  of  60  feet,  and  400  feet  has  a  depth  of 
11  £  feet  and  width  of  35  feet  through  the  bar  at  the  entrance  of  the 
river  from  Tampa  Bay. 

There  being  no  funds  available,  no  work  has  been  done  daring  the 
past  fiscal  year. 

The  appropriation  asked  for  is  to  be  applied  to  continuing-  the  im- 
provement in  accordance  with  the  project,  extending,  widening,  and 
deepening  the  cut  by  dredging. 

Amount  appropriated  by  act  approved  August  5,  1886 $8, 000  00 

(Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      8, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1886  and  1867. 

(See  Appendix  N  10.) 

11.  Caloo8ahatchie  River,  Florida. — The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1882,  the  object  being  to  60 
improve  the  river  from  the  bar  at  the  mouth  up  to  Fort  Meyers  as  to 
accommodate  vessels  of  6  feet  draught. 

The  amount  expended  up  to  June  30, 1885,  is  $5,544.71,  and  has  re- 
sulted in  improving  the  bar  at  the  mouth  of  the  river,  giving  a  channel 
depth  of  9  feet  at  mean  low  water,  where  there  was  only  5$  feet  before. 

During  the  past  fiscal  year  dredging  was  continued  in  the  vicinity  of 
Jew  Fish  Bayou.  At  the  close  of  operations  there  was  a  clear  channel 
of  the  required  width  and  depth  from  the  mouth  to  Fort  Meyers. 

No  further  appropriation  is  needed.  The  balance  available  will  be 
used  in  maintaining  and  caring  for  the  work. 

July  1,1885,  amount  available $4,455  29 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 !       3,911  88 

July  1, 1886,  amount  available 543  41 

Amount  appropriated  by  act  appro vod  August  5, 1886 4, 000  CO 

Amount  available  for  fiscal  year  ending  June  30, 1887 .       4, 543  41 

(See  Appendix  N  11.) 

12.  Appalachicola  River,  Florida. — The  project  for  the  improvement 
of  this  river  was  adopted  in  1874,  the  object  being  to  afford  a  channel 
of  6  feet  depth  and  100  feet  navigable  width  its  whole  length,  avoiding 
the  worst  portions  by  utilizing  Styx  Eiver  and  Moccasin  Slough.  The 
channel  at  that  time  had  sufficient  depth  and  generally  sufficient  width, 
but  was  obstructed  by  snags  and  overhanging  trees,  but  the  portion 
through  Moccasin  Slough  was  narrow,  crooked,  and  difficult. 

The  amount  expended  to  June  30, 1886,  is  $39,383.22,  and  has  re- 
sulted in  the  complete  execution  of  the  project,  and,  in  addition,  the 
opening  of  Chipola  Cut-off  to  White's  Bluff,  a  distance  of  9  miles,  the 
widening  of  the  canal  at  Moccasin  Slough,  and  the  removal  from  the 
river  of  the  yearly  accumulation  of  snags,  logs,  and  sunken  timber. 

During  the  past  fiscal  year  operations  were  limited  to  clearing  about 
one  mile  of  the  channel  above  Moccasin  Slough. 
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The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  maintaining  the  improvement  as  completed. 

July  1, 1885,  amount  available $2,255  49 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1885 $2,072  81 

July  1, 1886,  outstanding  liabilities 65  90 

»      2, 138  71 

July  1,1886,  amount  available 116  78 

Amount  appropriated  by  act  approved  August  5, 1886 1,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 1,116  78 

I  Amount  (estimated)  required  for  preservation  of  improvement  annually .  2, 000  00 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1888  2, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  BT  12.) 

13.  Withlacoochee  River,  Florida. — The  project  for  this  improvement, 
adopted  in  1881,  is  to  improve  the  river  by  the  removal  of  snags,  loose 
rocks,  and  overhanging  trees,  and  by  deepening  a  bar  at  the  mouth  of 
the  river  and  some  of  the  worst  shoals,  so  as  to  enable  boats  drawing 
two  feet  of  water  to  navigate  the  river  during  about  half  the  year. 

The  amount  expended  to  June  30, 1885,  is  $10,071.20,  and  has  resulted 
in  improving  the  river  from  its  mouth  to  Lake  Panasofkee.  In  many 
places,  however,  along  the  route  the  width  and  depth  are  insufficient  (be- 
ing 20  feet  and  2  feet  respectively)  and  must  be  increased. 

No  work  was  done  during  the  past  fiscal  year  beyond  caring  for  the 
public  property. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended in  accordance  with  the  project 

Jolyl,  1885,  amount  available |428  80 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 272  00 

July  1, 1886,  amount  available 156  80 

Amount  appropriated  by  act  approved  August  5, 1886..- 3,100  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 3,156  80 

Amount  (estimated)  required  for  completion  of  existing  project 10, 400  00 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10,400  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  N  13.) 

14.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion—Wreck  of  the  steamer  Dictator. — A  contract,  approved  December 
8, 1885,  was  made  for  the  removal  of  this  wreck  from  the  harbor  at 
Tampa,  Fla.  After  some  work  had  been  done  the  contractors  disagreed 
and  the  contract  had  to  be  annulled.  Proposals  for  its  removal  were 
Again  asked  for,  and  a  contract  is  now  being  made  with  the  lowest 
bidders. 

Removal  of  sunken  scow  from  harbor  at  Tampa,  Florida. — Public  notice, 
according  to  law,  was  given  to  persons  interested  in  this  boat.  No  an- 
swer having  been  received,  a  contract  for  its  removal  was  duly  entered 
into.   The  work  was  reported  finished  on  May  17, 1886. 

(See  Appendix  TS  14.) 
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bars.  Good  channels  were  obtained  for  about  nine  months  in  the  year, 
that  on  the  Oostenaula  having  a  depth  of  3  feet,  and  on  the  Coosawattee 
a  depth  of  2  feet  of  water.  No  commercial  necessity  exists  for  any  far- 
ther appropriations  for  these  rivers  at  present. 

Julyl,  1885,  amount  available $1,163  71 

July  1, 1886,  amount  expended  during  fiscal  year,  exclnsivo  of 

liabilities  outstanding  July  1.  1685 $20  00 

Julyl,  1886,  outstanding liabilities 21  85 

Julyl,  1886,  amount  available 1,121  «6 

(See  Appendix  O  4.) 

5.  Coosa  River,  Georgia  and  Alabama. — A  plan  was  adopted  in  1875 
to  provide  a  channel,  not  less  than  80  feet  wide  and  3  feet  deep  at  low 
water,  between  Eome  and  Greensport,  and  the  improvement  of  the 
shoals  and  reefs  below  Greensport  by  channel  excavation  and  locks  and 
dams. 

The  expenditure  up  to  June  30, 1886,  of  $417,896.06  has  resulted  in 
securing  a  fair  navigable  channel  from  Rome  to  Greensport. 

During  the  past  fiscal  year,  with  the  limited  appropriation  available, 
the  work  of  quarrying  and  dressing  stone  tor  the  locks  and  dams  at 
Ten  Island  Shoals  was  contiuued. 

The  funds  available  and  the  appropriation  asked  for  can  be  profitably 
expended  in  continuing  the  construction  of  locks  and  dams  below  Greens- 
port and  the  removal  of  obstructions  from  the  river  channel. 

Julyl,  1885,  amount  available &21,8ffi  12 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $21,058  18 

Julyl,  1886,  outstanding  liabilities 1,254  41 

22.312C9 

Amount  appropriated  by  act  approved  August  5, 1886 45,00000 

Amount  (estimated)  required  for  completion  of  existing  project 96, 968  00 

AmountthatcanbeprofitablyexpendedinfiscalyearendingJune30,i888.     97,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and ' 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  5.) 

6.  Chattahoochee  River,  Georgia  and  Alabama. — The  present  plan  of 
improvement  (adopted  in  1873)  contemplates  a  low-water  channel,  4 
feet  in  depth  and  100  feet  in  width,  from  Columbus,  Ga.,  to  Ohatta 
hoochee,  Fla.,  a  distance  of  223  miles,  by  the  removal  of  snags  and 
other  obstructions  from  the  channel,  overhanging  trees  from  the  banks; 
by  cutting  a  channel  through  the  rock  shoals,  and  deepening  sand-bars 
by  scour. 

The  expenditure  up  to  the  present  time  of  $188,857.40  has  resulted 
in  securing  a  fair,  navigable  channel  between  Chattahoochee  and  Eu- 
faula  at  all  seasons  of  the  year,  and  between  Eufanla  and  Columbus  at 
all  times  except  during  the  prevalence  of  extreme  low  water. 

During  the  past  fiscal  year  the  principal  work  done  has  been  the  ex- 
cavation of  a  channel  through  a  portion  of  Uchee  Shoals,  removing 
4,473  cubic  yards  of  rock.  A  new  steam  snag-boat  has  been  completed 
and  equipped  for  work  on  this  river. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  continuing  the  removal  of  obstructions  from  the  river  channel. 
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Jnlyl,  1885,  amount  available - $30,755  65 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $16,594  08 

July  1, 1886,  outstanding  liabilities 5,095  87 

21,689  95 

July  1, 1886,  amount  available 9,065  70 

Amount  appropriated  by  act  approved  August  5, 1886 20,000  00 

Amount  avilable  for  fiscal  year  ending  June  30,  1887 29,065  70 


'  Amount  (estimated)  required  for  completion  of  existing  project 162, 228  69 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

k    harbor  acts  of  1866  and  1867. 

(See  Appendix  O  6.) 

7.  Alabama  River,  Alabama. — The  plan  of  improvement  for  the  Ala- 
bama River,  adopted  in  1876,  contemplates  a  channel,  200  feet  in  width 
and  4  feet  in  depth  at  low  water,  from  its  mouth,  50  miles  above  Mobile, 
AfcL,  to  Wetnmpka,  Ala.,  a  distance  of  323  miles.  Before  the  improve- 
ment was  commenced  the  channel  had  a  least  depth  of  about  2  feet  on 
some  of  the  shoals,  and  was  badly  obstructed  by  snags  and  overhang- 
ing trees. 

The  expenditure  up  to  June  30, 1886,  of  $129,714.12  has  resulted  in 
rendering  that  part  of  the  river  below  Montgomery  easy  of  navigation 
during  ordinary  low. water. 

Daring  the  past  fiscal  year  the  snag-boat  belonging  to  this  improve- 
ment was  kept  at  work,  while  the  appropriation  held  out,  in  removing 
snags  and  other  obstructions  from  the  channel,  and  at  one  point  on  the 
river  works  of  contraction  were  put  in  for  deepening  the  channel.  The 
amount  available  and  the  appropriation  asked  for  are  to  be  applied  to 
continuing  the  work  of  improvement  in  accordance  with  the  adopted 
plan,  and  maintaining  the  work  already  done. 

July  1, 1885,  amount  available $6,003  76 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $5,717  88 

July  1, 1886.  outstanding  liabilities 65  75 

5,783  63 

July  1, 1886,  amount  available 220  13 

Amount  appropriated  by  act  approved  August  5, 1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 15,220  13 

f  Amount  (estimated)  required  for  completion  of  existing  project 64 ,  741  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  O  7.) 

8.  Tallapoosa  River,  Alabama. — The  plan  of  improvement  adopted 
pursuant  to  an  examination  and  partial  survey  of  this  river,  made  by 
an  act  of  Congress  approved  June  14,  1880,  contemplates  obtaining  a 
navigable  channel  from  the  mouth  of  the  river  to  the  foot  of  Tallas- 
iee  Beefs,  2  miles  below  the  town  of  Tallassee,  a  distance  of  48  miles, 
with  a  least  depth  of  3  feet  and  width  of  60  feet  at  low  water.  This  is 
to  be  accomplished  by  the  removal  of  snags,  logs,  &c,  from  the  chan- 
nel; catting  overhanging  trees  from  the  banks ;  cutting  the  prescribed 
channel  through  the  rock-reefs,  and  the  removal  of  bars  by  works  of 
contraction. 
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The  expenditure  up  to  Jane  30,  1886,  of  $23,441.46  has  resulted  in 
the  partial  improvement  of  the  channel  in  the  lower  portion  of  this 
river,  but  the  work  has  not  progressed  sufficiently  to  affect  navigation. 

During  the  past  fiscal  year  about  12J  miles  of  this  river  was  cleared 
of  snags,  logs,  and  overhanging  trees. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  continuing  the  work  of  improvement  of  the  river  in  accordance 
with  the  approved  plan ;  removing  obstructions  from  the  channel,  blast- 
ing through  rock-reefs,  and  deepening  the  channel  over  movable  bars 
by  works  of  contraction. 

July  1,1885,  amount  available |7,098  80 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive 

of  liabilities  outstanding  Jnlv  1, 1885 $5,522  26 

July  1, 1886,  outstanding  liabilities 45  00 

5,567  26 

July  1,  1886,  amount  available 1,531  54 

Amount  appropriated  by  act  approved  August  5,  1886 7,50000 

Amount  available  for  fiscal  year  ending  June  30,  1887 . . .  * 9, 031  54 

Amonnt  ( estimated)  required  for  continuing  existing  project 15, 000  00 

Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  8). 

9.  Cahaba  River,  Alabama. — The  plan  of  improvement  adopted  in  1883 
contemplates  a  channel  60  feet  in  width  and  3  feet  in  depth  at  low  water 
from  its  mouth  to  the  town  of  Centreville,  a  distance  of  88  miles,  by 
the  removal  of  all  obstructions  from  the  channel,  cutting  through  rock- 
reefs,  scouring  bars,  and  cutting  overhanging  trees. 

The  expenditure  up  to  June  30, 1886,  of  $28,989.79,  has  resulted  in  the 
partial  improvement  of  the  river  from  its  mouth  to  Centreville,  adapting 
it  to  high-water  navigation.  This  is  within  a  distance  of  21  miles  of 
Cane  Creek,  which  is  near  the  Cahaba  coal  fields.  For  this  section  of 
the  river,  lock  and  dam  navigation  is  proposed. 

During  the  past  fiscal  year  about  19£  miles  of  the  river  was  cleared 
of  snags,  logs,  and  overhanging  trees. 

The  funds  available  and  the  appropriation  asked  for  are  to  be  applied 
to  continuing  the  work  of.  improvement,  in  accordance  with  the  ap- 
proved plan ;  removing  obstructions  from  the  channel,  blasting  through 
rock-reefs,  and  deepening  the  channel  over  movable  bars  by  works  of 
contraction. 

July  1,  1885,  amount  available $5,197  97 

July  1,  1886,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $4,187  76 

July  1,  1886,  outstanding  liabilities 49  50 

4,237  26 

July  1,  1886,  amonnt  available 960  71 

Amount  appropriated  by  act  approved  August  5,  1886 7,50000 

Amonnt  available  for  fiscal  year  ending  June  30,  1887 8, 460  71 

{Amount  (estimated)  required  for  completion  of  existing  project 157,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1888    30, 000  00 
Submitted,  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  9.) 
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10.  Conecuh-Escambia  River,  Florida  and  Alabama. — The  plan  of 
improvement  for  this  river,  adopted  pursuant  to  partial  examinations 
and  surveys  made  in  1878-'79,  contemplates  the  removal  of  snags  and 
sunken  logs  and  other  obstructions  from  the  channel,  closing  cut-off's, 
and  catting  through  rock-shoals  from  the  mouth  of  the  river,  in  Pensa- 
cola  Bay,  to  Indian  Greek,  a  distance  of  273  miles,  for  the  purpose  of 
facilitating  the  movement  of  logs  and  rafts  down  the  river,  affording  at 
the  same  time  facilities  for  steamboat  navigation. 

The  expenditure  up  to  June  30, 1886,  of  $38,953.(34,  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river,  and  in 
the  removal  of  obstructions  to  navigation,  so  that  at  the  present  time 
the  river  is  navigable  at  ordinary  stages  for  steamboats  drawing  5J 
feet  of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance  of  17 
miles,  and  for  boats  drawing  3  feet  to  the  Alabama  State  line. 

During  the  past  fiscal  year  about  11,000  logs,  snags,  and  overhang- 
ing trees  were  removed  from  this  river,  together  with  a  small  amouut 
of  rock  from  the  channel. 

«  The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  the  continuation  of  the  work  of  river  improvement  in  accord- 
ance with  the  approved  plan  ;  removing  obstructions  from  the  channel, 
blasting  through  rock-reefs,  and  deepening  the  channel  over  movable 
bare  by  works  of  contraction. 

Jolyl,  1885,  amount  available $9,296  00 

Jnly  1, 1886.  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $8,195  87 

Julyl,  1886,  outstanding  liabilities 34  50 

8,230  37 

July  1, 1886,  amount  available 1,065  85 

Amount  appropriated  by  act  approved  August  5,  1886 12, 000  00 

Amonnt  available  for  fiscal  year  ending  June  30,  1887 13, 065  85 

f  Amount  (estimated)  required  for  completion  of  existing  project 35, 376  00 

J  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888    20, 000  00 
I  8obmitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  O  10.) 

11.  Choctatchatchee  Riter,  Florida  and  Alabama. — The  present  plan  of 
improvement  was  adopted  in  1872  and  modified  in  1880,  pursuant  to 
an  examination  made  under  the  act  of  March  3, 1879,  and  contemplates 
the  improvement  of  the  river  from  its  mouth  to  Newton,  a  distance  of 
252  miles,  so  as  to  obtain  a  low-water  navigable  channel. 

The  expenditure  up  to  June  30, 1886,  of  $71,645.95  has  resulted  in 
giving  4£  feet  of  water  in  the  channel,  except  during  low  water,  as  far 
as  Jones'  old  ferry,  27  miles  above  Geneva,  and  2  feet  of  water  in  the 
channel  as  far  as  Pates  Greek  at  a  medium  stage  of  water.  During  high 
water,  5  feet  can  be  carried  to  this  point. 

During  the  past  fiscal  year,  8,787  snags,  logs,  and  overhanging  trees 
were  removed  from  the  river. 

The  funds  remaining  on  hand  and  the  appropriation  asked  for  are  to 
be  applied  to  the  further  improvement  of  the  river  in  accordance  with 
the  approved  plan }  removing  obstructions  from  the  channel,  blasting 
through  rock-reefs,  and  deepening  the  channel  over  movable  bars  by 
works  of  contraction.  # 
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July  1,  1885,  amount  available $10,094  45 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 |9.740  40 

July  1, 1886,  outstanding  liabilities '   45  00 

9,785  40 

July  1, 1886,  amount  available 309  05 

Amount  appropriated  by  act  approved  August  5, 1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15, 309  05 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 832  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  11.) 

12.  Lagrange  Bayou,  Florida. — The  plan  of  improvement  adopted  was 
made  pursuant  to  an  examination  of  this  bayou  in  1881,  under  an  act 
of  Congress  approved  March  3, 1881,  and  contemplates  the  deepening 
of  the  channel  through  the  bayou  so  as  to  admit  the  passage  of  vessels 
drawing  4J  feet  at  mean  low  water,  the  work  to  be  done  by  dredging. 

Up  to  June  30, 1886,  there  has  been  expended  on  this  work  the  sum 
of  $2,000,  allotted  from  the  appropriation  of  (20,000  made  by  an  act 
approved  August  2, 1882,  for  the  improvement  of  the  Choctaw  hatchee 
River,  Florida,  the  two  improvements  being  closely  related.  The  result 
has  been  to  secure  a  channel  5  feet  in  depth  at  mean  low  water. 

The  appropriation  asked  for  is  to  be  applied  to  the  widening  of  the 
channel  and  removing  the  remaining  obstructions. 

Amount  appropriated  by  act  approved  August  5,  1886 $2,000  00 

(Amount  (estimated)  required  for  completion  of  existing  project  A 3, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      3, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  12.) 

13.  Harbor  at  Pensacola,  Florida. — The  plan  of  improvement  adopted 
in  1881  contemplates  dredging  a  channel  300  feet  wide  and  24  feet  deep 
at  mean  low  water  across  the  inner  bar,  for  the  temporary  relief  of  the 
navigation  of  this  harbor,  and  the  preservation  of  the  site  of  old  Fort 
McRee  by  the  construction  of  suitable  works  of  shore  protection,  with 
a  view  to  retaining  this  position  for  defensive  purposes,  and  preventing 
further  changes  in  the  tidal  currents  through  the  continued  abrasion  of 
the  shore  at  this  point. 

The  expenditure  up  to  June  30, 1886,  of  $192,223.99  resulted  in  ob- 
taining a  channel  120  feet  in  width  and  24  feet  in  depth  at  mean  low 
water  across  the  shoal  inside  the  bar,  and  in  stopping  the  abrasion  of 
the  shore  line  at  Fort  McRee ;  but  this  channel  was  not  maintained  by 
the  tidal  currents,  and  on  June  30, 1886,  was  23  feet  in  depth  at  mean 
low  water,  a  gain  of  3.6  feet  over  the  depth  existing  when  the  work  was 
commenced. 

An  annual  outlay  will  be  necessary  to  maintain  this  dredged  channel 
until  the  permanent  improvement  of  this  harbor  shall  have  been  au- 
thorized by  Congress.  The  works  of  shore  protection  at  the  site  of  Fort 
McRee  have  been  successful  in  stopping  abrasion  of  the  beach,  advanc- 
ing it  250  feet  on  the  south  side  of  the  south  jetty  at  this  point,  and  ad- 
vancing the  12, 18,  and  24  foot  curves  of  the  western  channel  slopes 
fronting  the  shore-line  at  the  same  place. 
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Daring  the  pa&t  fiscal  year  works  of  shore  protection  at  the  site  of 
Fort  McRee  were  maiiitaiued  by  frequent  repairs,  and  about  55,000 
cubic  yards  of  sand  was  dredged  from  the  inner  bar. 

The  amount  available  and  the  appropriation  asked  for  will  be  ex- 
pended in  the  completion  of  the  works  of  shore  protection,  and  of  the 
dredging  of  the  inner  bar. 

Jolyl,  1885,  amount  available $31,800  29 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $29,024  28 

Jolyl,  1886,  outstanding  liabilities 330  00 

29, 354  28 

Jolyl,  1886,  amount  available 2,446  01 

Amount  appropriated  by  act  approved  August  5, 1886 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 22, 446  01 

I  Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  13.) 
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IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE :  OF  WARRIOR,  TOMBIGBEE, 
AND  BLACK  WARRIER  RIVERS,  ALABAMA,  AND  OF  CERTAIN  RIVERS 
IN  MISSISSIPPI — IMPROVEMENT  OF  CHANNEL  TO  BILOXI  BAY. 

Officer  in  charge,  Maj.  A.  K  Damrell,  Corps  of  Engineers. 

1.  Mobile  Harbor j  Alabama. — The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  March,  1880,  the  object  being  to  afford  a 
channel  of  entrance  from  the  Golf  of  Mexico  to  the  city  of  Mobile  of 
200  feet  width  and  not  less  than  17  feet  depth  at  mean  low  water. 

The  channel  before  was  200  feet  wide  through  Choctaw  Pass  Bar, 
with  Dot  more  than  13  feet  at  the  shoalest  part,  and  was  obtained  by 
dredging  under  previous  appropriations,  from  1870  to  1878,  inclusive, 
amounting  to  $401,000. 

The  amount  expended  to  June  30, 1885,  is  $584,159.39,  and  resulted 
in  obtaining  a  channel  with  a  minimum  width  of  125  feet  and  a  maxi- 
mum width  of  200  feet,  a  minimum  depth  of  16&  feet,  and  a  maximum 
depth  of  23  feet,  from  the  17-foot  curve  in  Mobile  Eiver  to  the  curve  of 
same  depth  in  the  lower  bay,  a  length  of  26.33  miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
$74,927.83,  and  has  resulted  in  increasing  the  minimum  width  of  the 
above  chaunel  from  125  to  140  feet,  its  maximum  width  from  200  to  300 
feet,  and  minimum  depth  from  16}  to  17}  feet. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  widening  and  deepening  the  channel,  and  it  is  expected  the 
combioed  amounts  will  complete  the  project. 

Jolyl,  1886,  amount  available |75,840  61 

Jolyl,  1836,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 74,927  83 

Jdyl,  1886,  amount  available 912  78 

Amount  appropriated  by  act  approved  August  5, 1886 90,000  00 

Amount  available  for  fiscal  year  ending  June 30, 1887 90,912  78 

IAnonn  t  (estimated)  req uired  for  completion  of  existing  project 80, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  80, 000  00 
ttnbnritted  in  compliance  with  requirements  of  section  2  of  river  and 
tobor  acta  of  1866  and  1867. 

(See  Appendix  P  1.) 
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2.  Warrior  and  Tombigbee  rivers,  Alabama  and  Mississippi. — (a)  War- 
rior River ,  Alabama. — The  present  project  for  the  improvement  of  this 
river  was  adopted  in  1875,  the  object  being  to  obtain  a  channel  4  feet 
deep  and  80  feet  wide  at  ordinary  low  water  from  its  junction  with  the 
Tombigbee  up  to  Tuscaloosa. 

The  channel  at  that  time  was  not  navigable  at  low  water  and  was 
much  obstructed  at  a  medium  stage. 

The  amount  expended  to  June  30, 1885,  was  about  $90,806.57  (exact 
figures  cannot  be  given  for  the  years  1875  to  1882,  inclusive ;  the  ap- 
propriation was  made  for  the  Warrior  and  Tombigbee  jointly,  without 
any  specified  allotment  for  each,  and  therefore  no  separate  account  was 
kept),  and  resulted  in  obtaining  a  channel  safely  and  easily  navigable 
at  a  stage  of  water  fully  3  feet  lower  than  was  formerly  practicable,  en- 
abling boats  of  3  feet  draught  to  run  when  the  water  was  1  foot  above 
ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
$6,316.84,  and  resulted  in  removing  snags  from  38  miles  of  the  river 
and  the  partial  improvement  of  one  of  the  bars. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended in  continuing  the  improvement  according  to  project  adopted, 
and  will  probably  complete  it. 

July  1,1885,  amount  available $6,831  81 

July  1,  1880,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 , 1 6,316  84 

July  1, 1886,  amount  available 514  97 

Amount  appropriated  by  act  approved  August  5, 1886 18, 750  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 19, 264  97 

i  Amount  ("estimated)  required  for  completion  of  existing  project 34,714  (& 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30.1888    35, 000  IH) 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  lfc67. 

(See  Appendix  P  2.) 

(6)  Tombigbee  River,  from  Hulton  to  Vienna. — The  project  for  the  im- 
provement of  the  river  between  Columbus  and  Fulton  was  adopted  in 
1873,  the  object  being  to  give  good  high-water  navigation  throughout 
by  the  removal  of  snags  and  overhanging  trees. 

The  channel  before  improvement  was  not  navigable  at  all  from  Ful- 
ton down  to  Cotton  Gin  Port.  From  Cotton  Gin  Port  down  to  Aber- 
deen, about  35  miles,  it  was  navigable  for  small  barges  carrying  about 
125  bales  of  cotton.  From  Aberdeen  to  Columbus,  aboutOa  miles,  nav- 
igation was  difficult  when  the  river  was  12  feet  above  ordinary  low 
water. 

The  project  for  the  improvement  of  the  portion  of  the  river  between 
Columbus  and  Vienna  was  adopted  in  1870,  the  object  being  to  afford  a 
channel  of  navigable  width  3  feet  deep  during  ordinary  low  water. 

Before  the  improvement  was  commenced  the  channel  was  much  ob- 
structed by  snags  and  overhanging  trees,  and  there  was  only  1  foot  of 
water  on  some  of  the  bars  during  ordinary  low  water. 

The  amount  expended  to  June  30,  1885,  was  $68,138.04,  about  (exact 
figures  cannot  be  given  for  the  reason  mentioned  in  statement  for  War- 
rior River),  and  resulted  in  completion  of  the  improvement  projected 
for  that  section  of  the  river  from  Fulton  down  to  Columbus,  and  in 
giving  such  a  channel  from  Columbus  down  to  Vienna  that  navigation 
was  possible  on  a  2-foot  rise  for  boats  drawing  3  feet,  and  the  accom- 
plishment of  over  one-half  of  the  work  projected. 
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The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
•3,788.98,  and  resulted  in  preservation  of  the  improvement  already  ob- 
tained above  Columbus  and  in  the  removal  of  snags  and  overhanging 
trees  from  Vienna  up  to  within  5  miles  of  Pikerville,  a  distance  of  38 
miles,  principally  preservation  of  improvement  already  obtained. 

The  amount  available  and  appropriation  asked  for  are  to  be  expended 
in  continuing  the  improvement  as  projected,  and  it  is  expected  will  com- 
plete it. 

July  1, 1885,  amonnt  available |3,912  01 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1685 3,788  98 

July  1, 1886,  amount  available 123  03 

Amount  appropriated  by  act  approved  August  5, 1886 7, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7,623  03 

I  Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888      6, 000  00 
Submitted  in  compliance  -with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  2.) 

(c)  Tombigbee  River  below  Vienna. — The 'project  for  the  improvement 
of  this  portion  of  the  river  was  adopted  in  1879,  the  object  being  to 
afford  a  channel  of  navigable  width  and  4  feet  deep  at  ordinary  low 
water  from  the  month  up  to  Demopolis  and  3  feet  deep  from  Demopo- 
lis np  to  Vienna. 

Before  the  improvement  was  commenced  the  river  was  navigable 
from  the  mouth  up  to  Bladen  Springs,  143  miles  above  Mobile,  during 
the  entire  year,  but  was  obstructed  by  snags.  From  Bladen  Springs 
up  to  Demopolis,  243  miles  above  Mobile,  navigation  was  suspended 
about  two  months  yearly  during  low  water. 

From  Demopolis  up  to  Vienna  the  channel  was  much  obstructed  by 
snag&and  overhanging  trees,  and  the  water  was  so  shoal  on  the  bars 
that  navigation  was  only  attempted  on  a  considerable  rise.  A  railroad 
bridge  at  Jones's  Bluff  also  gave  considerable  trouble. 

The  amount  expended  to  June  30, 1885,  was  about  $02,253.40  (exact 
figures  cannot  be  given  for  reason  gtven  in  report  for  Warrior  liiver), 
and  resulted  in  obtaining  an  unobstructed  channel  with  3  feet  depth 
of  water  from  the  mouth  up  to  Tompkins's  Bluff,  197  miles  above  Mo- 
bile, with  2  feet  depth  up  to  Kirkpatricks,  200  miles  above  Mobile,  and 
1  foot  depth  (all  at  ordiuary  low  water)  up  to  Vienna. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
$2,341.47,  and  resulted  in  removing  the  logs  and  other  obstructions  that 
kad  accumulated  during  the  last  two  years  from  Vienna  250  miles  down 
stream,  in  preservation  of  improvement  already  obtained. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended in  continuing  the  improvement  according  to  the  project  adopted, 
and  will  probably  complete  the  improvement. 

July  1,1886,  amount  available $3,058  17 

July  1, 1886,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1685 2,341  47 

Jdy  1, 1886,  amount  available 716  70 

Awront  appropriated  by  act  approved  August  5, 1886 ,  -     11, 250  00 

Aaoont  available  for  fiscal  year  ending  June  30, 1»?7 11, 966  70 


» 
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)  Amount  (estimated)  required  for  completion  of  existing  project $12,888  3H 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1888    12, 900  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  2.) 

3.  Black  Warrior  River,  from  Tuscaloosa  to  Daniels  CreeJc,  Alabama.— 
The  present  project  for  the  improvement  of  this  section  of  the  river  was 
adopted  in  188C,  the  object  being  to  afford  a  water-way  for  the  transpor- 
tation of  coal  in  barges  from  the  Warrior  coal-fields  to  the  Gulf  of  Mexico. 

The  present  natural  channel  is  only  navigable  during  very  high  water, 
and  is  even  then  extremely  dangerous. 

The  amount  expended  to  June  30, 1885,  was  $2,978,  and  resulted  in 
the  completion  of  a  survey  for  preparation  of  a  project  with  plans  and 
estimates. 

The  amount  expended  during  fiscal  year  ending  June  30,  188G,  is 
$919.96,  and  has  resulted  in  the  adoption  of  a  project  and  preparation 
of  plans  and  estimates. 

The  amount  available  and  appropriation  asked  for  is  to  be  applied  to 
construction  of  locks  and  dams  in  accordance  with  the  adopted  project 

July  1,  1885,  amount  available $47,022  00 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 919  96 

July  1,  1886,  amount  available 46, 102  04 

Amount  appropriated  by  act  approved  August  5, 1886 ., 56, 250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 102, 352  04 

[  Amount  ("estimated)  reanired  for  completion  of  existing  project 463, 854  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888  200, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
l.     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  3.) 

4.  Old  Town  Creek,  Mississippi. — The  project  for  this  improvement, 
adopted  in  1883,  is  to  improve  this  stream  for  high- water  navigation  by 
the  removal  of  logs,  snags,  and  overhanging  trees  from  its  mouth  to 
City  Point,  a  distance  of  30  miles. 

The  amount  expended  to  June  30,  1886,  is  $3,000,  and  has  resulted  in 
obtaining,  by  the  removal  of  overhan  ging  timber  from  the  banks,  logs 
and  stumps  from  the  bed  of  the  river,  a  fair  high- water  channel  from  its 
mouth  up  to  Gamargo,  16  miles. 

No  work  was  done  and  no  expenditure  made  during  the  fiscal  year 
ending  June  30, 1886. 

The  appropriation  asked  for  is  to  be  applied  to  continuing  the  im- 
provement according  to  the  approved  plan  by  removing  obstructions  to 
high  water  navigation,  working  up  stream  toward  City  Point. 

(Amount  (estimated)  required  for  completion  of  existing  project $7, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      7, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  4.) 

5.  Noxubee  River,  Mississippi. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  afford  a 
channel  for  small  river  steamers  from  its  mouth  up  to  Macon,  Miss.,  of 
navigable  width  and  depth  during  about  nine  months  of  the  year,  or 
when  the  water  is  above  the  ordinary  low- water  stage. 

The  amount  expended  to  June  30, 1885,  was  $34,114.60,  and  resulted- 
in  obtaining  a  channel  partially  improved,  which  has  been  used  by  steam- 
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boats  the  entire  distance  from  the  mouth  of  the  river  np  to  Macon,  and  a 
wholly  improved  channel  (according  to  project)  from  Macon  to  a  point 
28  miles  below,  and  from  the  month  to  a  point  12  miles  above,  giving  a 
river  40  miles  wholly  and  51£  miles  partially  improved. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
$3,222.89,  and  has  resulted  in  wholly  improving  15}  miles  of  the  river, 
so  that  there  is  now  55%  miles  of  the  river  wholly  improved  and  36  miles 
partially  improved. 

The  amount  available  and  the  appropriation  asked  for  is  to  be  applied 
to  continuing  the  improvement  in  accordance  with  the  project  adopted, 
and  it  is  thought  this  amount  will  complete  the  improvement. 

Jnly  1, 1885.  amount  available ♦. $3,385  40 

July  1, 188b,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1^  1885 3,222  89 

July  1,1886,  amount  available 162  51 

Amount  appropriated  by  act  approved  August  5, 1886 7,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7,662  51 

I  Amount  (estimated)  required  for  completion  of  existing  project 20, 245  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  5.) 

6.  Pascagoula  River,  Mississippi. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  afford  a 
channel  200  feet  wide  and  7  feet  deep  at  mean  low  water  from  Missis- 
sippi Sonnd  into  East  Pascagonla  River,  and  to  improve  the  river  above 
by  the  removal  of  snags,  overhanging  trees,  &c. 

The  channel  before  the  commencement  of  the  improvement  had  a 
depth  of  not  more  than  3  feet  at  mean  low  water  at  its  shoalest  place. 

The  amount  expended  to  Jane  30, 1885,  was  $58,430.84,  and  resulted 
in  securing  a  channel  180  to  190  feet  wide  and  7£  feet  deep  at  mean  low 
water  from  Mississippi  Sound  into  Pascagoula  Kiver,  and  the  thorough 
improvement  of  the  river  above  for  50£  miles,  and  partially  for  49  miles 
farther  up. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
$455.79,  for  watching  and  care  of  property,  &c. 

ialy  1,1885,  amount  available] |569  16 

inlr  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 455  79 

July  1,1886,  amount  available 113  37 

Amount  appropriated  by  act  approved  August  5, 1886 20,000  00 

;  Amount  available  for  fiscal  year  ending  June  30, 1887 20,113  37 

(See  Appendix  P  6.) 

7.  Harbor  at  Biloxi  Bay,  Mississippi. — The  amount  appropriated  by 
the  river  and  harbor  act  of  Angnst  5, 1886,  together  with  the  money 
on  hand  heretofore  appropriated,  is  directed  by  the  act  to  be  applied  to 
deepening  the  channel  from  Mississippi  Sonnd  to  the  wharves  at  Biloxi. 

Jalyl,  1885,  amount  available $4,988  55 

Juy  1, 1886,  amount  available 4,988  56 

Aftwunt  appropriated  by  act  approved  August  5, 1886 12,500  00 

,  Amuuit  available  for  fiscal  year  ending  June  30, 1887 17,488  55 

•  l  =3 
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(Amount  (estimated)  required  for  completion  of  proposed  project $37,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1888    37, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  7.) 

8.  Horn  Island  Pans,  Mississippi. — No  project  has  been  adopted  for 
the  improvement  of  this  locality,  the  amount  appropriated  being  deemed 
insufficient  for  an  economical  prosecution  of  the  work.  It  is  possible 
that  the  increase  in  depth,  through  this  pass  from  natural  causes  will  do 
away  with  the  necessity  for  any  expenditure  to  obtain  the  improvement 
desired. 

The  river  and  harbor  act  of  August  5, 1886,  directs  that  the  balance 
on  hand  for  this  improvement  be  applied  to  the  improvement  of  Pasca- 

goula  Biver. 

* 

July  l,  1885,  amount  available $5,000  00 

July  1, 1886,  amount  available 5,000  00 

(See  Appendix  P  8.) 

9.  Pearl  River,  Mississippi,  below  Jackson. — The  present  project  for 
the  improvement  of  this  portion  of  the  river  was  adopted  in  1880,  the 
object  being  to  obtain  a  channel  5  feet  deep  at  ordinary  low  water,  and 
of  navigable  width  from  the  mouth  of  the  river  up  to  Jackson. 

Before  the  improvement  the  river  was  not  navigable  at  all  at  low 
water,  and  was  difficult  at  high  water. 

The  amount  expended  on  the  work  to  June  30, 1885,  was  $71,619.99, 
and  resulted  in  considerable  but  incomplete  improvement  of  the  river 
for  high-water  navigation  from  Jackson  to  Poitevant's  Bluff,  a  distance 
of  295  miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
$8,378.56,  and  resulted  in  considerable  but  incomplete  improvement  of 
that  part  of  East  Pearl  Biver  situated  between  the  head  of  West  Pearl 
Biver  and  the  lower  end  of  Home's  Bayou,  a  distance  of  30  miles. 

Nothing  has  been  done  towards  the  improvement  of  the  river  below 
Home's  Bayou  to  the  mouth,  about  20  miles. 

The  amount  available  and  the  appropriation  asked  for  is  to  be  ex- 
pended in  continuing  the  improvement,  and  will  probably  so  improve 
the  worst  portions  of  this  section,  and  the  bar  at  the  mouth  of  the  river, 
as  to  meet  the  present  demands  of  the  commerce  of  the  river. 

Julyl,  1885,  amount  available $8,380  01 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 8,373  56 

Julyl,  1886,  amount  available 1  45 

Amount  appropriated  by  Act  approved  August  5, 1886 13, 125  00 


Amount  available  for  fiscal  year  ending  June  30, 1887 13, 126  45 


[*  Amount  (estimated)  required  for  completion  of  proposed  modification  of 

existing  project 70,000  00 

<(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888.  30, 000  0(1 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  18(56  and  1867. 

(See  Appendix  P  9.) 

10.  Pearl  River,  Mississippi,  from  Jackson  to  Gartftage. — The  present 
project  for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1880,  the  object  being  to  obtain  a  channel  5  feet  deep  and  of  navigable 
width  throughout.  J 

Before  the  improvement  was  commenced  navigation  was  difficult  even 
daring  high  water  on  account  of  snags  and  overhanging  trees.  ■ 
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The  amount  expended  to  June  30, 1885,  was  $18,447.60,  and  resulted 
in  a  material  improvement  of  this  section  of  the  river. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
152.40,  and  was  expended  in  the  care  and  preservation  of  the  plant  and 
property. 

Boats  of  3  feet  draught  of  water  can  navigate  the  river  from  Carthage 
down,  12  miles,  on  a  stage  of  4  feet  above  low  water,  and  the  remaining 
distance  to  Jackson,  93  miles,  on  a  rise  of  6  feet. 

The  amount  available,  and  the  appropriation  asked  for,  is  to  be  ap- 
plied to  a  continuation  of  the  improvement  according  to  the  project,  and 
will  probably  obtain  a  channel  that  can  be  navigated  on  a  stage  con- 
siderably lower  than  at  present. 

July  1, 1885,  amount  available $52  40 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 52  40 

Amount  appropriated  by  act  approved  August  5,  1886 2,250  00 

I  Amount  (estimated)  required  for  completion  of  existing  project 29, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867.                                                               # 

(See  Appendix  P  10.) 

1L  Pearl  River,  Mississippi,  between  JEdinburg  and  Carthage. — The 
project  for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1884,  the  object  being  to  obtain  a  good  high- water  channel  throughout 
for  the  use  of  steamers  daring  six  or  eight  months  of  the  year. 

Before  the  improvement  was  commenced  navigation  was  only  possi- 
ble during  very  high  water,  and  was  even  then  troublesome. 

The  amount  expended  to  Jnne  30, 1885,  was  $2,110.39,  and  resulted 
in  such  an  improvement  of  over  two-thirds  of  the  distance  as  to  permit 
of  the  passage  of  steamboats  of  3 J  feet  draught,  with  comparative  ease 
and  safety,  on  a  rise  of  6  feet  above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  is 
$589.61,  and  resulted  in  the  improvement  of  the  remaining  one-third  of 
the  whole  distance,  so  that  boats  of  3£  feet  draught  can  navigate  the 
liver  between  Edinborg  and  Carthage,  with  comparative  safety,  on  a 
rise  of  6  feet  above  ordinary  low  water. 

The  amount  available  and  the  appropriation  asked  for  is  to  be  ap- 
plied to  continuing  the  improvement  as  projected,  and  it  is  thought  that 
the  amount  will  complete  the  work. 

Julyl,  1885,  amount  available $.189  61 

July  lt  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 389  06 

July  1,1386,  amount  available 55 

Amount  appropriated  by  act  approved  August  5,  1886 2,250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 2, 250  55 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 964  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1888     5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  11.) 

KAJONATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
KKQUTREttENTS  OP  THE  BIVER  AND  HABBOR  ACT  OF  JULY  5, 1884. 

Jhjor  Damrell  was  charged  with  and  completed  the  following,  it  ap- 

faring,  after  preliminary  examinations,  that  the  localities  were  worthy 
improvement  by  the  General  Government: 
L  Pascagoula  Biver,  Mississippi,  from  the  mills  at  Moss  Point  down 
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to  the  anchorage  in  the  bay,  with  a  view  to  securing  a  uniform  depth 
of  12  feet  water. 

Report  transmitted  to  Congress  and  printed  as  House  Ex.  Doc  No. 
83,  Forty-ninth  Congress,  first  session.    (See  also  Appendix  P  12.) 

2.  Wacissa  River,  Florida. — Report  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  82,  Forty-ninth  Congress,  first  session. 
(See  also  Appendix  P  13.) 

INSPECTION    OF    THE    IMPROVEMENT   AT    THE    SOUTH    PASS    OP   THE 

MISSISSIPPI  RIVER. 

Inspecting  officer,  Maj.  W.  H.  Hener,  Corps  of  Engineers. 

The  inspecting  officer  in  his  annual  report  states  that  the  fall  depths 
and  widths  of  channels  required  by  law  have  been  maintained  through- 
oat  the  fiscal  year  ending  June  30, 1886,  except  for  seventeen  days  dar- 
ing January  and  February,  when  there  was  a  deficiency  in  depth  or 
width  in  the  channel  between  the  jetties.  No  dredging  has  been  done 
on  any  part  of  the  work  since  February,  1883. 

The  channel  from  the  main  river  into  the  Gulf  is  in  better  condition, 
as  regards  width,  depth,  and  navigability,  than  at  the  end  of  the  pre- 
vious fiscal  year. 

A  complete  survey  of  South  Pass  shows  a  channel  having  in  the  pass 
a  least  depth  of  29.8  feet  and  the  26-foot  channel  was  300  feet  wide. 

In  the  jetties  the  average  increase  in  depth  of  water  during  the  year, 
as  compared  with  the  year  previous,  was  about  5  feet. 

Beyond  the  jetties  the  channel  is  31.2  feet  deep. 

The  26-foot  channel  is  260  feet  wide;  the  30-foot  channel  is  190  feet 
wide.  In  the  fan-shaped  area  beyond  the  jetties  the  scour  and  fill  nearly 
balanced  each  other.  The  diagrams  accompanying  report  show  nearly 
all  the  scour  to  the  eastward,  and  all  of  the  deposit  or  fill  to  the  west- 
ward of  the  ends  of  the  jetties. 

Attention  is  especially  invited  to  that  part  of  the  report  wherein  Con- 
gress requires  an  inspecting  officer  "  to  report  the  depth  of  water  and 
width  of  channel  secured  and  maintained  from  time  to  time  in  said 
channel,  together  with  such  other  information  as  the  Secretary  of  War 
may  direct." 

The  funds  for  this  examination  were  exhausted  at  the  end  of  Novem- 
ber, 1885,  the  employes  were  seven  months  without  pay,  and  continued 
work,  voluntarily  relieving  the  Government  from  any  obligation  unless 
Congress  should  appropriate  funds  for  this  purpose.  The  inspecting 
officer  recommeuds  that  as  the  law  requires  these  examinations  and 
surveys,  provision  for  making  them  in  the  way  of  an  appropriation 
should  be  made  an  independent  measure  and  not  part  of  the  river  and 
harbor  bill  as  heretofore. 

July  1,  1885,  amount  available $3,849 

Amount  appropriated  by  act  approved  May  26,  1880,  to  supply  deficiency 
in  amount  required  for  expenditure  to  June  30,  1886 1       6.492 

10,341 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $9,119  98 

July  1,1886,  outstanding  liabilities 49  02 

9,168 

July  1, 1886,  amount  available 1,172 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000 

Amount  available  for  fiscal  year  ending  June  30, 1887  • « 11, 172 
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(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888  $16, 870  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  Q.) 

IMPROVEMENT  OP  VARIOUS  WATERCOURSES  IN  THE  STATE  OP  LOU- 
ISIANA— IMPROVEMENT  OP  SABINE  PASS  AND  OF  SABINE  AND 
KXCHES  RIVERS.  TEXAS. 

Officer  in  charge,  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  with  Lieut. 
0.  T.  Crosby,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Amite  River,  Louisiana. — Before  improvement  the  river  was  much 
obstructed  by  snags,  snnken  logs,  and  trees  standing  in  the  river.  It 
was  used,  however,  by  a  small  steamer  and  some  sailing  vessels.  In 
1880  a  project  was  made  to  improve  the  river  by  removing  all  obstruc- 
tions and  dredging  above  the  Bayou  Manchac  as  far  as  the  appropria- 
tion would  permit  and  get  5  feet  depth  of  water.  With  the  appropria- 
tion of  $8,000,  made  in  1880,  40  miles  of  river  improvement  was  done 
by  contract ;  this  proved  very  unsatisfactory,  and  was  of  but  little  bene- 
fit to  navigation.  In  1881  $5,000  was  appropriated  to  continue  the 
work.  That  under  the  first  contract  having  been  accepted  in  1883,  the 
project  of  improvement  was  modified  so  as  to  improve  the  river  below 
Bayou  Manchac  by  means  of  hired  labor  and  Government  plant.  With 
this  money  about  8  miles  of  river  was  properly  improved,  the  other  8 
miles  below  this  not  yet  having  been  touched.  The  original  estimated 
cost  of  the  work  was  $23,760,  of  which  $13,000  has  been  appropriated 
and  $12,878.01  spent. 

To  clear  out  the  balance  of  the  lower  part  of  the  river,  as  well  as  re- 
move all  other  obstructions  as  far  up  as  the  mouth  of  the  Cornite,  be* 
yond  which  it  is  thought  inadvisable  to  improve  the  river,  will  cost 
•S\205. 

The  improvement  has  been  beneficial  to  navigation, but  it  is  not  known 
that  freight  rates  have  been  reduced,  nor  that  commerce  has  been  bene- 
fited to  any  extent  by  the  money  thus  far  spent.  No  money  has  beeu 
apent  during  the  past  year  except  to  care  for  the  plant. 

The  estimated  amount  required  for  completion  of  approved  project, 
if  appropriated,  can  be  all  expended  in  the  fiscal  year,  and  will  be  used 
in  clearing  out  the  stream,  as  indicated. 

The  improvement  will  not  be  permanent,  as  obstructions  will  re-form. 

July  M885,  amonnt  available $121  9p 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1865 120  00 

July  1, 1886,  amount  available 1  99 

Amount  appropriated  by  act  approved  August  5, 1886 2,000  00 

Aaount  available  for  fiscal  year  ending  June  30, 1887 2,001  99 

(Amount  (estimated)  required  for  completion  of  existing  project 6, 205  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     6, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  R  1.) 

2.  Tangipahoa  River,  Louisiana. — Before  improvement  the  river  was 
obstructed  by  snags,  logs,  rafts,  standing  and  overhanging  trees.  The 
pngect  adopted  in  1880  was  to  remove  these  obstructions  as  far  up  as 
Connor's  Bridge,  53  miles  above  its  month,  and  get  all  depth  possible 
without  dredging.  The  river  was  navigable  for  34  miles  of  this  distance 
ft*  ranis  of  very  light  draught 
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Congress  has  appropriated  for  the  improvement  of  this  river  $11,000, 
and  with  this  amount  41  miles  of  river  were  improved  by  contract  work, 
which  has  been  far  from  satisfactory. 

The  upper  7  miles  of  river  worked  over  is  now  nearly  as  much  ob- 
structed as  it  was  before  work  was  commenced. 

Total  expended  to  June  30, 1884,  $6,?86.02. 

During  the  fiscal  year  ending  June  30, 1885,  the  Government  plant, 
with  hired  labor,  was  sent  to  continue  this  work,  and  did  effective  work 
between  Lanier's  Bridge  and  the  mouth.  The  upper  12  miles  of  the 
river  has  not  been  touched,  and  it  seems  useless  to  undertake  to  carry 
the  improvement  any  further  up-stream,  ad  there  does  not  seem  to  be 
any  increase  of  commerce,  and  the  obstructions  form  nearly  as  fast  as 
they  are  removed.  The  original  estimated  cost  of  the  improvement  was 
$10,700,  of  which  $9,000  have  been  appropriated  and  $9,000  spent. 

Lumber  and  saw-logs  are  the  principal  products  carried  on  the  river. 
Should  any  further  appropriations  be  made  the  money  can  be  used  in 
removing  obstructions  in  the  lower  part  of  the  river  as  they  may  form, 
but  no  recommendation  for  appropriation  is  made. 

No  work  has  been  done  during  the  past  fiscal  year,  no  appropriation 
having  been  made  since  that  of  July  5, 1884. 

The  river  is  not  susceptible  of  permanent  improvement 

Amount  (estimated)  required  for  completion  of  existing  project $1, 700  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  2.) 

3.  Tchefuncte  jRwcr,  Louisiana, — The  river  is  navigable  for  steamers 
drawing  5  feet  to  Old  Landing,  about  10  or  12  miles  above  its  mouth, 
and  then  for  lighter  draught  schooners  to  Covington,  about  2  miles  fur- 
ther up  on  the  Bogue  Falia.  The  bar  at  the  mouth  of  the  river  had  a 
depth  of  4J  feet  on  it  at  the  lowest  stage  of  the  water.  The  project  for 
the  improvement  of  the  river  was  made  in  1880,  and  contemplated  the 
removal  of  overhanging  trees,  logs,  &c,  in  channel  and  the  dredging 
of  the  bar  at  its  mouth. 

The  obstructions,  such  as  overhanging  trees,  logs  in  bed,  &c,  were 
removed,  but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be 
likely  to  re-form.  To  prevent  this,  or  retard  its  re-formation,  the  officer 
in  charge  in  1884  recommended  the  building  of  a  break  water  extending 
into  the  lake  for  2,500  feet  and  then  dredging  a  channel  through  the 
bar. 

.'  With  the  two  appropriations  of  $1,500  each,  made  in  1881  and  1882, 
the  obstructions  below  Covington  were  removed ;  part  of  the  unexpended 
balance  was  used  for  the  construction  of  the  breakwater  extending  820 
feet  into  the  lake. 

The  original  estimated  cost  of  improving  the  river  was  $5,400,  but 
this  did  not  include  the  building  of  any  breakwater  across  the  bar.  The 
project  as  modified  in  1884  is  estimated  to  cost  $20,400.  This  has  not 
yet  received  the  sanction  of  Congress. 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  $3,000  had  been 
expended  on  this  improvement,  at  which  time  the  navigation  had  been 
improved  for  schooners  to  Covington  in  consequence  of  removal  of 
snags  and  overhanging  trees,  and  it  is  thought  tljat  the  breakwater  has 
retarded  the  drift  of  sand  on  the  bar  at  the  river's  mouth.  For  the 
year  ending  June  30,  1888,  $19,000  can  be  expended  in  completing  the 
work  of  improvement,  and,  if  appropriated,  it  is  proposed  to  extend  the 
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breakwater,  dredge  the  bar,  and  remove  any  other  obstructions  that 
may  have  re-formed  in  the  river  since  it  was  cleaned  out. 

The  benefit  to  commerce  is  local.  It  is  not  known  that  there  has 
been  any  increase  to  commerce  in  consequence  of  improvements  thus 
far  made.  Should  the  improvements  be  made  as  contemplated,  the 
month  of  the  river  would  theu  become  an  excellent  harbor  of  refuge  for 
small  vessels  navigating  the  lake. 

The  report  of  1884  gives  commercial  statistics  of  this  river  at  $106,500, 
consisting  of  brick,  sand,  charcoal,  wool,  cotton,  lumber,  hides,  beef, 
sugar,  and  molasses. 

I  Amount  (estimated)  required  for  completion  of  existing  project $19,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  3.) 

4.  Tickfaw  Riterj  Louisiana. — The  natural  channel  was  much  ob- 
structed by  snags  and  overhanging  trees.  The  original  project  was 
adopted  in  1881,  the  object  being  to  obtain  a  channel  of  navigable  width 
and  depth  for  a  distance  of  26  miles  up-stream.  The  amount  expended 
to  the  close  of  the  fiscal  year  ending  June  30, 1883,  is  $2,004.64.  The 
river  was  then  navigable  for  18J  miles  for  vessels  drawing  4  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1884,  is 
$1,955.14,  for  part  payment  of  plant  for  Amite,  Tickfaw,  and  Tchefuncte 
rivers,  and  for  work  resulting  in  the  removal  of  all  obstructions  for  a 
distance  of  20  miles  from  the  mouth,  18J  miles  of  which  have  been  pre- 
viously worked  over  by  contract. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1888,  is  $4,230,  to  be  expended  in  carrying  on  the  ex- 
isting project,  which  will  result  in  increasing  the  navigable  length  of 
the  river. 

"So  work  was  done  during  the  past  fiscal  year. 

July  1,1885,  amount  available |33  72 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 30  00 

July  1, 1886,  amount  available 3  72 

Amount  appropriated  by  act  approved  August  5, 1886.. 2, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 2,003  72 

I  Amount  (estimated)  required  for  completion  of  existing  project 4, 230  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  4, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  £  4.) 

5.  Bayou  Teche,  Louisiana. — The  upper  portion  of  this  bayou  from 
5ew  Iberia  to  its  head  (80  miles),  and  especially  from  Saint  Martinsville 
to  its  head  (50  miles),  was  much  obstructed  by  logs,  trees,  and  snags. 
Below  New  Iberia  considerable  trouble  was  given  by  logs  and  snags. 
The  project  for  its  improvement  contemplated  the  removal  of  these  ob- 
structions and  the  making  of  slack  water  navigation  by  locks  and  dams. 
The  original  estimated  cost  was  $135,625.  Investigations  as  to  cost  of 
loek-construction,  made  in  the  light  of  recent  work  in  other  sections 
of  the  country,  and  made  in  much  more  detail  than  those  first  attempted, 
•how  that  this  estimate  is  much  too  small.  (For  fnll  report  of  this  mat- 
te, see  Appendix  B  5.)  The  lowest  safe  estimate  is  $175,000  for  a  lock 
jttid  movable  dam,  to  be  placed  about  60  miles  below  the  head,  and  to 
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carry  slackwater  navigation  to  within  about  20  miles.  To  this  must  be 
added  the  amount  necessary  for  clearing  the  bayon  of  obstructions, 
which  has  now  been  appropriated,  or  at  least  very  nearly  this  amount. 
The  appropriations  aggregate  $32,500.  With  this,  obstructions  have 
been  thoroughly  removed  from  Franklin,  near  the  mouth,  to  Leonville, 
13  miles  below  the  head,  a  total  distance  of  about  100  miles,  except  for 
a  few  miles,  from  which  only  the  most  dangerous  could  be  taken  on  ac- 
count of  approaching  high  water,  and  surveys  have  been  made  sufficient 
for  presenting  a  plan  of  improvement.  The  funds  on  hand  will  proba- 
bly suffice  to  carry  the  work  to  the  head  of  the  bayou,  should  that  prove 
desirable,  and  to  rectify  any  omission  that  work  at  comparatively  high 
stages  may  have  caused.  Of  the  sum  expended,  nearly  $6,000  covers  a 
contract  completed  in  June,  1881,  under  which  work  was  done  and  ac- 
cepted by  an  assistant  engineer  at  such  high  stage  as  to  be  valueless. 
The  effective  work  has  been  done  during  the  last  two  fiscal  years,  and 
much  benefit  to  navigation  has  resulted,  but  there  has  been  little,  if 
any,  extension  of  commerce.  The  officer  in  charge,  therefore,  recom- 
mends that  no  large  appropriation  be  made  until  it  be  seen  whether  the 
interests  of  commerce  demand  more  than  has  been  secured.  As  soon 
as  the  stage  of  water  permits,  further  work  may  be  prosecuted  in  the 
way  of  removal  of  obstructions  until  all  has  been  done  in  this  line  that 
seems  necessary.  The  winter  and  spring  months  of  1886-'87  will  dem- 
onstrate whether  any  considerable  use  will  be  made  of  the  improve- 
ment. 

This  matter  will  be  watched  and  reported  upon,  probably  in  time  for 
Congressional  action  upon  appropriations  for  1887-'88. 

The  railroad  touching  at  numerous  points  on  the  bayou,  in  connection 
with  its  steamboats  as  feeders  from  the  plantations  to  the  railway  sta- 
tions, offers  the  short  route  to  market  for  the  products  of  the  bayou 
and  controls  and  carries  nearly  all  the  business  of  this  section  of  the 
country. 

July  t,  1885,  amount  available $18,005  90 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 10,687  97 

July  1, 1886,  amount  available 7,317  93 

(See  Appendix  B  5.) 

6.  Connecting  Bayou  Teche  xcith  Grand  Lake  at  Charenton,  Louisiana,. — 
The  original  project  was  adopted  in  1880,  the  object  being  to  connect 
Bayou  Teche  with  Grand  Lake  at  Gharenton  by  the  construction  of  a 
canal  a  little  over  a  mile  long,  50  feet  wide,  and  5  feet  deep,  with  a  lock 
at  one  end,  estimated  to  cost  $75,000. 

This  was  modified  by  further  study  and  examination,  and  it  was  found 
to  cost  no  more  to  dig  a  canal  100  feet  wide  of  same  depth,  on  which  no 
lock  would  be  necessary.  The  latter  is  the  more  desirable  project  The 
amount  expended  to  date  is  $2,899.95,  which  was  for  examinations,  sur- 
veys, and  engineering  and  office  expenses. 

The  officer  in  charge  states  that  the  work,  if  constructed,  will  be  of 
local  benefit  only,  will  save  75  or  80  miles  of  transportation  in  logs  and 
rafts,  and  that  no  advantage  can  be  derived  even  bytfhese  until  the 
completion  of  the  canal.  He  therefore  suggests  that  the  work  be  not 
commenced  until  the  amount  necessary  for  its  completion,  viz,  $75,000, 
is  available. 

No  appropriation  has  been  made  by  Congress  since  March  3, 1881. 

July  1, 1885,  amount  available $22,100  05 

July  1,188b*,  amount  available 22,100  06 


. 
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1  Amount  (estimated)  required  for  completion  of  existing  project $53, 000  00 

2  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  lb67. 

(See  Appendix  E  6.)  ^ 

7.  Bayou  Black,  Louisiana.— An  examination  o^fkis  bayou  was  pro- 
vided for  by  act  of  Congress  1880,  a  report  of  whifch,  with  plan  and  esti- 
mate?  was  published  in  the  Beport  of  the  Chief  of  Engineers  for  1881. 
In  his  report  of  1881  Major  Howell  recommended  the  dredging  of  a 
channel  50  feet  wide  by  6  feet  in  depth  from  Tigerville  to  Houma,  a  dis- 
tance of  24  miles  and  4,000  feet,  the  estimated  cost  being  $47,520.  No 
level-line  having  been  run,  the  depth  of  cdt  necessary  to  go  6  feet  be- 
low tide-level  was  not  known.  An  appropriation  of  $10,000  was  made 
March  3, 1881.  Authority  was  received  for  the  transfer  of  dredge  ma- 
chinery from  the  charge  of  Major  Mansfield  to  Major  Howell.  This  ma- 
chinery was  put  into  a  hull,  the  cost  being  borne  by  the  appropria- 
tions for  Bayous  Black  and  Terrebonne  and  that  part  charged  to  Bayou 
Black  was  $4,708.  A  second  appropriation  of  $10,000  was  made  Au- 
gust 2, 1882. 

A  line  of  levels  run  in  1883->84  showed  the  bottom  of  the  bayou  at 
Houma  to  be  5^  feet  above  tide-level,  this  rise  of  5J  feet  occurriug  in 
the  last  12  miles  counted  toward  Houma.  In  his  report  of  an  examina- 
tion of  this  bayou,  made  in  April,  1885,  by  the  officer  in  charge,  he  says 
"  that  there  is  no  channel  nor  scarcely  any  water  for  the  14  or  15  miles 
of  cut  yet  unopened;  the  bed  of  the  bayou  is  filled  with  mud  and  ob- 
structions, and  that,  owing  to  the  softness  of  the  mud,  it  may  be  neces- 
sary to  build  a  timber  revetment  for  a  considerable  portion  of  the  route, 
to  prevent  the  mud  from  running  back  into  the  cut." 

The  dredge-boat  began  work  May  7, 1883,  at  Tigerville,  and  worked 
almost  continuously  until  April  25, 1885,  when  it  was  stopped  by  the 
officer  in  charge  on  account  of  the  smallness  of  the  unexpended  appro- 
priation. 

The  original  estimate  for  completing  this  improvement  was  $47,520. 
Of  this  amount  nearly  $25,000  has  been  expended,  of  which  about 
$4,500  was  used  in  part  payment  for  the  building  of  a  dredge-boat.  This 
would  leave  $20,000  expended  in  actual  dredging  of  about  10  miles  of 
bayou  and  between  14  and  15  miles  yet  to  be  dredged.  The  average 
quantity  of  material  to  be  removed  in  each  mile  of  cutting  is  estimated 
to  be  nearly  double  what  it  was  in  the  preceding  10  miles  already 
opened,  and  therefore  is  estimated  to  cost  nearly  twice  as  much,  or 
$4,000  per  mile.  As  there  are  yet  14  miles  of  cut  to  be  made,  the  esti- 
mate for  completing  this  cut  should  be  fourteen  times  $4,000,  equal  to 
$56,000.  This  together  with  the  $25,000  expended  would  be  $81,000,  an 
excess  of  $33,480  over  the  original  estimate.  It  is  barely  possible  that 
this  estimate  may  be  too  great.  But  when  the  sunken  imbedded  logs, 
stumps,  and  roots  thrown  up  by  the  dredge  all  along  the  embankment 
are  seen,  no  prudent  engineer  would  submit  a  smaller  one.  Nor  is  it 
likely  that  any  contractor  would  make  a  contract  to  do  the  work  re- 
quired even  on  this  estimate.  Moreover,  in  pushing  the  work  to  advan- 
tage, the  engineer  in  charge  of  this  improvement  has  never  estimated 
less  than  $10,000  to  be  neeessary  for  any  one  year's  work.  On  July  5, 
1884,  Congress  appropriated  $5,000.  Such  an  amount  enables  a  dredge 
and  crew  to  work  five  or  six  months,  then  the  funds  become  exhausted, 
and  the  balance  of  the  year  the  dredge  is  laid  up,  and  is  deteriorating 
for  want  of  use,  in  charge  of  a  watchman,  at  considerable  expense. 

The  products  of  adjacent  plantations  seem  to  vary  in  value,  and  ag- 
gregate from  $300,000  to  $500,000  per  year,  and  consist  ordinarily  of 
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about  7,000  hogsheads  of  sugar,  14,000  barrels  of  molasses,  together 
with  corn,  rice,  and  other  products.  The  freight  on  these  at  present  is 
'expensive,  but  the  improvement  of  the  bayou  by  inducing  competition 
will  possibly  cause  a  deduction  of  freight  charges  and  also  an  increase 
of  the  products.  The  improvement  at  best  is  simply  a  local  one,  and 
only  benefits  the  people  living  on  or  near  the  bayou,  and  can  in  no  wise 
be  considered  a  public  necessity.  But  as  it  has  been  begun  by  author- 
ity of  Congress,  and  $25,000  has  been  expended  on  it,  if  the  work  were 
now  stopped  the  greater  portion  of  this  money  would  be  wasted.  It  is 
therefore  assumed  that  the  work  will  be  continued  to  completion,  and, 
in  this  event,  that  no  less  than  $10,000  should  be  appropriated  for  the 
fiscal  year  ending  June  30, 1888. 

The  dredge-boat  belonging  to  this  and  the  Bayou  Terrebonne  im- 
provement was  during  the  last  fiscal  year  hired  to  a  contractor  for 
Government  work  on  Ked  River.  The  sum  of  $2,330,  received  for 
hire,  was  applied  to  the  Bayou  Black  appropriation,  and  almost  en- 
tirely expended  in  repairing  the  dredge,  which  is  now  in  fair  condition. 

Julyl,  1885,  amount  available ' $427  68 

December  5  to  12, 1885,  amount  received  for  rent  of  dredge-boat 2, 330  00 

2,757  68 
July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 2,3*5  87 

Julyl,  1886,  amount  available 431  81 

(  Amount  (estimated)  required  for  completion  of  existing  project 56, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  ox  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  7.) 

8.  Bayou  Courtableau,  Louisiana. — Examination  was  made,  in  1879. 
Estimated  cost  of  improvement  for  bayou  between  Port  Barre  and  At- 
chafalaya  was  $40,000. 

The  act  of  Juno  14, 1880,  appropriated  $7,500  to  commence  improve- 
ment, the  project  for  which  was  to  close  some  run-out  bayous,  with  a 
view  to  confine  the  water  in  the  Courtableau,  and  cause  its  current  to 
wash  out  Little  Devil  Bar  at  its  mouth.  After  this  was  accomplished, 
then  to  make  slackwater  navigation  by  means  of  locks  and  movable 
dams  to  Port  Barre  and  above. 

In  1883  this  estimate  was  increased  by  $38,500,  and  provided  for  a 
masonry  lock  instead  of  a  timber  lock.  This  estimate,  in  so  far  as  it 
applies  to  lock  construction,  is  now  known  to  be  far  too  small.  Careful 
estimates  since  made  for  Bayou  Teche,  when  the  conditions  are  similar 
to  those  existing*  on  Bayou  Courtableau,  place  the  cost  of  one  10-foot 
lift-lock  with  movable  dam  at  $175,000. 

In  1882  some  of  the  run-out  bayous  were  closed  by  slashing  trees, 
and  one  dam  was  built  on  the  Big  Fordoche ;  also  one  in  the  Little 
Fordoche.  These  cut  the  bar  down  3  feet  in  two  days.  Sickness 
and  high  water  materially  interfered  with  properly  pushing  the  work. 
In  1884  it  was  reported  that  the  Little  Fordoche  dam  had  been  cut  by 
swampers  and  Little  Devil  Bar  had  shoaled  4  feet  in  vertical  height. 

During  the  past  fiscal  year  the  dams  across  the  two  Fordoche  bayous 
were  rebuilt.  The  work  proved  difficult  and  costly  on  account  of  an 
unexpected  rise  of  the  water  and  sickness  of  the  workmen.  The  bar 
has  now  moved  quite  above  Little  Fordoche,  which,  when  the  dams 
were  built,  was  at  its  head,  and  that  part  of  Little  Fordoche  which  is 
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above  the  dam  is  now  probably  filled  with  sand.  The  high  stage  of  the 
water  at  present  prevents  an  examination. 

Work  was  stopped  during  November,  1885 j  a  considerable  bill  of 
lumber  bought  for  the  construction  of  another  dam  was  stored  and  the 
quarter-boat  laid  up,  funds  having  run  too  low  to  J>egin  another — a 
third  dam.  In  consequence  of  great  floods  in  the  Atchafalaya  country, 
the  other  bayous  running  from  the  Courtableau  have  increased  in  size 
and  will  cost  more  to  close  than  the  original  estimate. 

The  bayous  must  all  be  closed -before  any  good  results  can  be  ex- 
pected on  Little  Devil  Bar  ands  before  any  work  should  be  attempted 
on  the  locks  and  dams. 

The  estimate  for  closing  these  bayous  is  $16,000. 

July  i,  1885,  amount  available ! $3,892  10 

July  1, 1866,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 3,553  25 

July  1, 1886,  amount  available 338  85 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 5,338  85 

r  Amount  (estimated)  required  for  completion  of  existing  project 11, 000  00 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    11, 000  00 
j  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  8.) 

9.  Bayou  Terrebonne,  Louisiana. — The  natural  low- water  channel  was 
much  obstructed  by  shoals  and  sunken  logs.  The  original  project  was 
adopted  in  1880,  the  object  being  to  obtain  a  depth  of  4  feet  with  navi- 
gable width  from  Houma  down  to  Gulf.  The  bayou  is  navigable  for 
vessels  of  5  feet  draught  as  far  as  the  improvement  has  been  carried. 
Above  that  it  is  navigable  to  Houma,  a  distance  of  about  10,  miles,  for 
vessels  of  very  light  draught.  No  work  has  been  done  during  past 
fiscal  year.  Freight  rates  have  tyeen  reported  considerably  cheapened 
by  the  improvement. 

The  amount  available  and  the  appropriation  asked  for  the  next  fiscal 
year  will  be  applied  to  the  continuation  of  the  work  towards  Houma, 
and  it  is  estimated  will  complete  it  to  that  point. 

Amount  appropriated  by  act  approved  August  5, 1886 $10, 000  00 

f  Amount  (estimated)  required  for  completion  of  existing  project 3, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  3, 000  00 
|  Submitted  in  compliance  with  requirements  of  seotion  2  of  river  and 
I    harbor  acts  of  1866  aud  1867. 

(See  Appendix  E  9.) 

10.  Bayou  La  Fourche,  Louisiana. — The  natural  channel  was  much  ob- 
structed by  snags,  overhanging  trees,  shoals,  and  wrecks.  The  original 
project,  adopted  in  1879,  had  for  its  object  the  removal  of  these  obstruc- 
tions. The  amount  expended  on  this  work  up  to  end  of  fiscal  year 
ending  June  30, 1884,  was  $24,998.24.  The  amount  expended  during 
fiscal  year  ending  June  30, 1885,  was  $3,756.21,  for  care  of  property, 
gauge-reading,  and  continuing  improvement.  Much  relief  has  been 
given  to  commerce  by  removal  of  snags,  &c.  No  permanent  relief  for 
the  difficulties  of  low  water  over  numerous  shoals  can  be  had  save  by 
some  rather  costly  improvement,  such  as  that  by  movable  dams  and 
locks.  During  the  past  fiscal  year  surveys  were  completed  and  plans 
and  estimates  submitted.  The  plan  preferred  by  the  engineer  in  charge 
is  that  for  the  canalizing  the  bayou,  connecting  it  with  the  Mississippi 
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by  a  lock  at  its  bead.  This  improvement  is  estimated  as  costing  $450,- 
000,  with  $31,000  annual  expense  of  maintenance ;  this  including  $22,- 
500  interest  on  original  cost,  $450,000,  at  5  per  cent.  The  saving  in 
freight  obtainable  by  having  steamboat  navigation  all  the  year  round 
is  estimated  at  $19,000.  No  indirect  and  indefinite  benefits  are  here 
considered.  Congress  has  not  yet  considered  the  advisability  of  under- 
taking this  improvement. 

Julyl,  1885,  amount  available |1,244  55 

July  1,  1866,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 989  94 

Jnlyl,  1886,  amount  available 254  61 

(See  Appendix  B 10.) 

11.  Calcasieu  River,  Louisiana. — The  project  made  for  the  improve- 
ment in  1880  was  to  improve  the  river  above  the  town  of  Lake  Charles 
to  Philip's  Bluff  by  removing  logs,  snags,  &c.,  at  an  estimated  cost  of 
$10,080,  and  then  to  dredge  the  bar  at  foot  of  Calcasieu  Lake,  at  an  es- 
timated cost  of  $15,000  additional,  making  a  total  of  $25,080. 

In  Maroh,  1881,  Congress  appropriated  $3,000  for  improving  this 
river  from  Philip's  Bluff  to  its  month ;  in  August,  1882,  appropriated 
$7,000  for  improving  Calcasieu  Biver  (no  locality  mentioned);  and  in 
July,  1884,  appropriated  $6,500  more  without  mentioning  any  locality. 

Subsequent  information  was  obtained  showing  that  it  was  of  far 
more  importance  to  Government  and  all  concerned  to  have  the  river 
improved  below  Lake  Charles  than  above  it,  because  the  obstructions 
below  interfered  seriously  with  navigation,  while  those  above  did  not 
These  obstructions  below  were  a  bar  where  the  river  enters  Calcasieu 
Lake,  and  another  much  more  serious  one  where  the  lake  and  Calcasieu 
Pass  join,  and  finally  the  outer  bar  at  the  junction  of  the  pass  with  the 
Gulf  of  Mexico.  This  second  bar,  that  at  the  junction  of  the  pass  and 
lake,  has  been  twice  dredged  through,  under  appropriations  for  improv- 
ing Calcasieu  Pass,  but  has  again  refilled.  The  estimated  cost  to  cut 
a  channel  through  this  bar  is  $15,000,  but  it  has  not  yet  been  decided 
that  any  money  appropriated  for  Calcasieu  Biver  can  be  applied  to  re- 
moving this  bar  at  the  foot  of  Calcasieu  Lake. 

Until  $15,000  becomes  available  for  dredging  a  channel  through  this 
bar,  it  is  useless  to  commence  the  work,  and  pending  a  decision  from 
Congress  as  to  whether  this  money  can  be  used  on  this  bar  or  other 
money  becomes  available,  no  work  can  be  done.  No  part  of  this  money 
has  been  spent  as  yet,  except  a  small  amount  for  the  examination  and 
surveys  made. 

Note. — The  river  and  harbor  act  of  August  5, 1886,  directs  that  the 
money  on  hand  heretofore  appropriated  for  the  improvement  of  Calca- 
sieu Biver  can  be  expended  on  Calcasieu  Pass. 

July  1,  1885,  amount  available $16,255  46 

Jnlyl,  1886,  amount  available 16,255  46 

(See  Appendix  B  11.) 

12.  Caleasieu  Pass,  Louisiana* — In  1874  a  cut  was  dredged  through  the 
bar  at  the  junction  of  the  pass  and  Calcasieu  Lake.  This  cut  was  6,300 
feet  long,  60  feet  wide,  and  6  feet  deep.  The  channel  refilled  in  1881-?82, 
was  redredged  by  contract  work  to  a  depth  of  8  feet  by  7,500  feet  long 
by  70  feet  wide,  and  at  a  cost  of  $10,444.  Information  obtained  in  the 
fiscal  year  ending  June  30, 1885,  shows  this  cut  to  have  again  refilled  to 
its  original  condition,  about  5$  feet  of  depth. 
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In  making  these  two  dredged  channels  in  1874  and  1882  a  demand  was 
urgent  to  get  immediate  relief,  and  dredging  was  undoubtedly  the  quick- 
est way  to  produce  such  results.  As  the  appropriations  were  small,  the 
cuts  were  made  on  the  shortest  line  across  the  bar,  which  would  require 
the  least  amount  of  excavation.  The  currents  and  seas  passing  from 
the  lake  into  the  pass,  which  were  due  generally  to  the  prevailing  winds 
in  that  particular  section,  did  "not,  as  a  rule,  follow  the  line  of  the  cut, 
bnt  moved  diagonally  across  it,  and  to  this,  in  a  great  measure,  added 
to  the  small  number  of  steamers  plying  through  the  cut,  must  be  attrib- 
uted the  rapid  refilling.  It  is  possible  that  by  changing  the  direction 
of  any  new  cut  to  be  made  across  the  bar,  so  that  the  axis  of  the  cut 
shall  be  in  prolongation  of  the  axis  of  the  upper  end  of  the  pass,  it  may 
refill  less  rapidly  than  those  formerly  made ;  but  a  cut  on  this  line  will 
necessitate  the  removal  of  about  95,000  cubic  yards  of  material,  as  com- 
pared with  75,000  on  the  old  line.  At  all  events,  with  the  funds  avail- 
able ($2,925)  nothing  toward  making  a  channel  over  the  bar  can  be 
done  unless  the  appropriation  for  the  Calcasieu  Biver,  viz,  $16,255.46, 
can  be  applied  to  this  locality,  and  pending  a  decision  on  this  point  the 
work  is  practically  tied  up.  If  the  Calcasieu  Eiver  fund  can  be  used 
for  this  purpose,  then  it  is  probable  that  a  channel  can  be  recut  through 
the  bar,  and  after  this  question  has  been  decided  it  will  be  proper  to 
make  a  determination  of  the  best  line  to  select  for  improvement 

It  is  thought  that  no  improvement  on  this  bar  will  be  permanent.  It 
is  useless  to  make  improvements  elsewhere  on  this  river  until  a  channel 
is  obtained  over  this  bar.  To  dredge  an  effective  channel  100  feet  wide, 
8  feet  deep,  over  the  bar  will  cost  $16,500. 

The  commerce  of  the  pass  is  about  the  same  as  that  of  the  river,  and 
estimated  at  $528,000  per  year. 

(See  preceding  note.) 

July  1, 1885,  amount  available $2,925  25 

July  1, 1886,  amount  available 2,9*45  25 

(See  Appendix  B  12.) 

13.  Sabine  Pass,  Texas.— Surveys  made  in  1853, 1872, 1873, 1881,  and 
1882  showed  about  6}  feet  of  water  over  the  bar  at  mean  low  tide.  In 
1876  and  1881  channels  were  dredged  over  the  bar,  but  refilled.  In  1882 
a  project  was  made  for  getting  deeper  water  over  this  bar  by  means  of 
two  jetties,  each  about  4  miles  long,  extending  from  shore  to  beyond 
the  outer  crest  of  the  bar.  The  improvement  was  estimated  to  cost 
$3,177,606. 

In  August,  1882,  Congress  appropriated  $150,000  for  this  work.  This 
and  an  unexpended  balance  from  former  appropriations  made  $300,000 
with  which  to  start  the  work.  Contracts  were  made,  and  in  1883  a 
little  over  3  miles  of  foundation  of  west  jetty  was  laid  and  1£  miles  of 
this  jetty  near  shore  were  completed. 

In  July,  1884,  Congress  appropriated  $200,000  for  continuing  -the 
work.  Work  was  continued  by  contract,  and  by  June  30, 1885, 10,200 
feet  of  the  foundation  of  east  jetty  was  laid,  and  8,825  feet  of  this 
was  built  up  to  the  level  of  mean  high  water. 

During  the  past  fiscal  year  work  was  continued  until  August  26, 
1885,  as  far  as  the  funds  would  permit.  At  this  date  the  condition  of 
the  work  was  as  follows : 

East  jetty  foundation  was  11,190  feet  long.  Ten  thousand  eight  hun- 
dred and  forty  feet  of  this  was  built  up  nearly  to  the  level  of  nieau  high 
tide. 
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The  west  jetty  foundation  was  laid  for  a  length  of  16,074  feet,  and 
9,710  feet  of  this  was  raised  above  the  level  of  mean  high  water. 

Surveys  made  early  in  1886  and  one  in  June,  1886,  show  that  the  depth 
of  water  on  the  bar  has  increased  to,  8  feet  at  mean  low  water.  A  cyclone 
struck  this  work  in  June  and  destroyed  about  6,000  feet  of  the  top  work 
of  the  jetties.    The  estimated  damage  to  the  work  is  about  $23,000. 

The  officer  in  charge  now  reports  the  work  as  producing  results  in 
increasing  the  depth  of  water  on  the  bar.  If  the  portion  of  the  jetties 
near  the  crest  of  the  bar  could  be  raised  to  or  above  the  level  of  mean 
high  water,  and  this  is  prevented  in  consequence  of  the  want  of  funds, 
it  is  probable  that  very  much  better  results  would  speedily  be  obtained. 
The  injury  to  both  jetties  in  the  late  cyclone  may  possibly  also  retard  or 
prevent  a  further  increase  in  depth  on  the  bar,  unless  the  injury  can  be 
repaired  by  further  appropriation  from  Congress. 

If  this  work  is  to  be  continued  to  completion,  then,  in  an  engineering 
point  of  view,  the  best  results  can  be  obtained  by  the  expenditure  of 
§1,000,000  per  year. 

The  commerce  of  Sabine  Pass  is  very  little,  and  depends  entirely  on 
the  completion  of  the  work. 

July  1, 1885,  amount  available $107,902  46 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabili- 
ties outstanding  July  1, 1885 105,256  10 

Julyl,  1886,  amount  available 2,646  36 

Amount  appropriated  by  act  approved  August  5,  1886 ', 198, 750  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 201,396  36 
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Amount  (estimated)  required  for  completion  of  existing  project 2, 298, 6u4  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^      30,1888 , 500,000  00 

I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     barbor  acts  of  1866  and  1867. 

(See  Appendix  E  13.) 

14.  Sabine  River,  Louisiana  and  Texas. — At  the  commencement  of  the 
improvement  of  the  river  there  was  a  depth  of  3£  feet  on  the  bar  at  its 
mouth,  and  also  above  the  town  of  Orange.  Logs,  snags,  &c9  above  here 
interfered  with  navigation. 

In  1880  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged  through 
the  bar.  In  1881  several  small  cuts  to  avoid  bends  obstructed  with 
logs  were  made  above  Orange.  No  work  has  been  done  since  that  date 
to  June  30,  1885.  Sixteen  thousand  five  hundred  dollars  have  been 
spent  on  the  improvement  of  the  river. 

The  dredged  channel  over  the  bar  is  somewhat  obstructed  by  logs, 
but  the  depth  is  sufficient  for  present  demands  of  navigation  and  com- 
merce. 

No  material  increase  of  commerce  or  navigation  has  resulted  from 
the  improvement  made. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1886,  and 
no  appropriation  is  asked  for  the  next  fiscal  year. 

This  river  is  not  susceptible  of  permanent  improvement.  ' 

July  1, 1885,  amount  available $4,546  56 

July  1,  1886,  amount  available 4,546  56 

(See  Appendix  E  14.) 

15.  Neohes  River,  Texas. — Before  improvement  of  this  river  the  bar 
at  its  mouth  had  3  feet  depth  of  water,  and  between  Yellow  Bluff  and 
Bevilport  navigation  was  interfered  with  by  snags  and  fallen  trees, 
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Id  1879  a  channel  was  dredged  at  the  month  of  the  river  5  feet  deep 
and  from  30  to  60  feet  in  width.  In  1881  obstructions  between  Yellow 
Bluff  and  Bevilport  were  removed ;  $20,892.43  was  expended  in  this  im- 
provement to  June  30, 1884.  During  the  past  fiscal  year  the  bar  at 
mouth  of  river  has  been  again  surveyed,  and  shows  a  least  depth  of 
3|  feet.  To  again  deepen  this  channel  to  5  feet  would  require  the  re- 
moval of  56,590  cubic  yards  of  material,  at  an  estimated  cost  of  $  16,977. 

Condition  of  the  improvement — The  depth  of  water  on  the  bar  at  present 
seems  to  be  ample  to  accommodate  the  limited  commerce  passing  over  it. 
Only  one  steamer  uses  it,  and  that  only  in  doing  Government  work  at 
Sabine  Pass. 

Sail-vessels  cannot  use  the  river  below  Beaumont  without  tow-boats, 
and  there  are  no  tow-boats  in  this  stretch  of  river.  This  river  is  not 
susceptible  to  permanent  improvement,  and  until  commerce  increases 
it  is  not  deemed  advisable  at  present  to  expend  more  money  upon  it. 

No  appropriation  is  asked  for  the  next  fiscal  year. 

July  1, 1885,  amount  available $11,667  84 

July  1, 1886,  amount  available 11,667  84 

(See  Appendix  R  15.) 

16.  Removal  of  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— Removal  of  vcrech  in  harbor  of  New  Orleans,  Louisiana. — After 
doe  advertisement  a  contract  was  made  in  1884  for  the  removal  of  the 
wrecks  of  the  steamships  Gresham,  Ailsa,  and  General  Grant.  The 
work  was  satisfactorily  completed  in  December,  1885. 

Amount  expended  during  fiscal  year  ending  June  30, 1886,  $28,117. 

(See  Appendix  E  16.) 

IMPROVEMENT  OF  BIYEBS  AND  HARBORS  IN  THE  STATE  OF   TEXAS. 

Officer  in  charge,  Major  S.  M.  Mansfield,  Corps  of  Engineers. 

1.  Entrance  to  Galveston  Harbor,  Texas. — The  report  of  the  Board  of 
Engineers  for  Fortifications  and  for  Biver  and  Harbor  Improvements, 
mentioned  in  the  last  annual  report,  is  appended  to  the  report  of  the 
officer  in  charge,  and  will  be  found  in  Appendix  S  1,  herewith. 

The  Board  estimates  the  amount  required  to  carry  completed  jetties 
to  the  crest  of  the  bar,  with  a  view  to  obtaining  a  depth  of  16'to  20  feet 
for  navigation,  at  $3,000,000;  to  extend  the  jetties  to  the  30-foot  curve, 
to  obtain  a  25  or  30  foot  channel,  $4,000,000  additional;  total  estimated 
to  complete  improvement,  $7,000,000,  providing  the  money  is  freely 
supplied. 

The  plan  is  in  continuance  of  the  project  of  1880,  and  is  designed  to 
concentrate  the  outflowing  currents  upon  a  certain  extent  of  bar  to  effect 
its  removal  and  increase  the  depth  of  bar  channel. 

The  amount  expended  prior  to  June  30, 1885,  was  $1,576,337.12  (in- 
cluding $100,000  of  Galveston  City  funds),  and  was  applied  to  works  of 
improvement  under  the  projects  of  1874  and  1880. 

The  amount  expended  during  fiscal  year  1885-'86,  $1,565.90,  was  ap- 
plied to  the  examination,  &c,  of  south  jetty,  required  by  the  Board  of 
Engineers. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  project  of  1886, 
»  $6,700,000. 

One  million  dollars  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30, 1888,  in  jetty  construction. 
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July  1, 1885,  amount  available $1,668  88 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $1,565  90 

July  1, 1886,  outstanding  liabilities 84  78 

1,650  68 

July  1, 1886,  amount  available 12  20 

Amount  appropriated  by  act  approved  August  5, 1886 300,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 300, 012  20 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 700, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
30,1888 1,000,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  1.) 

2.  Ship-channel  in  Galveston  Bay,  Texas. — The  project  of  1871  (modi- 
fled  in  1877)  proposed  the  deepening  and  widening  of  the  channel  from 
the  head  of  Bolivar  Channel  to  the  cut  through  Morgan's  Point,  to  afford 
a  channel  of  12  feet  depth  at  mean  low  tide,  with  a  width  at  bottom  of 
100  feet.  The  natural  channel  had  a  depth  of  not  more  than  7  feet  in 
the  shoalest  places. 

The  amount  expended  to  June  30, 1886,  $286,629.50,  secured  a  navi- 
gable channel  from  the  Gulf  entrance  to  Morgan's  Cut  of  8.9  feet  at 
mean  low  tide. 

No  work  has  been  done  since  1883,  owing  to  the  reserving  of  funds  for 
Congressional  action  at  first,  and  then  afterwards  and  to  the  present 
time  because  of  the  provision  in  act  of  July  5, 1884,  that  the  money  in 
hand  should  not  be  expended  until  the  Secretary  of  War  be  satisfied 
that  the  Buffalo  Bayou  Ship-Channel  Company  has  relinquished  or 
abandoned  to  the  United  States  forever  all  its  franchises  and  any  and 
all  right  to  collect  or  impose  tolls  or  charges  from  any  part  of  said  ship- 
channel  or  Buffalo  Bayou. 

Jnly  1, 1885,  amount  available •$159,870  50 

July  1, 1866,  amount  available 159,870  50 

(See  Appendix  S  2.) 

3.  Trinity  River,  Texas.-- The  project  of  1871  (modified  in  1873)  had 
for  its  object  the  opening  of  the  river  to  navigation  so  as  to  admit  the 
entrance  of  vessels  drawing  5  feet.  At  the  mouth  of  the  river  the 
natural  channel  was  shoal  (4£  feet)  and  extremely  narrow  across  the  bar. 

The  amount  expended  to  and  including  June  30,  1886,  $34,188.35, 
gained  a  channel  of  entrance  to  the  river  by  Middle  Pass  of  6  feet  depth, 
and  opened  the  river  to  Liberty  for  vessels  of  5-feet  draught.  The  im- 
provement is,  however,  only  temporary.  The  balance  of  the  estimate, 
$14,541,  is  required  to  continue  work,  dredging,  &c,  as  found  necessary. 

The  work  is  not  susceptible  of  permanent  completion. 

Jnly  1, 1885,  amount  available $506  50 

Jnly  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 194  85 

July  1,  1886,  amount  available 311  65 

C  Amount  (estimated)  required  for  completion  of  existing  project 14, 541  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  S  3.) 

#The  river  and  harbor  act  of  August  5, 1886,  directs  that  the  balance  on  hand  from 
the  money  heretofore  appropriated  shall  be  expended  in  the  completion  of  this  chan- 
nel in  accordance  with  the  plans  heretofore  adopted. 
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4.  Buffalo  Bayou,  Texas. — The  project  of  1880  proposed  the  opening 
up  of  the  channel  between  Simm's  and  White  Oak  bayons  for  commer- 
cial purposes.  The  original  channel-way  below  Houston  in  1880  was 
navigable  for  vessels  drawing  6  feet  of  water. 

The  approved  project  carried  an  estimate  of  $385,299.75  for  a  chan- 
nel 12  feet  deep  and  100  feet  wide,  clear  of  all  obstructions  to  naviga- 
tion between  the  points  above  named. 

The  amount  expended  to  June  30, 1886,  $99,566.25,  resulted  in  de- 
veloping an  improved  channel  in  the  bayou  to  an  extent  much  appre- 
ciated by  the  commerce  thereon.  The  work  done  was  that  of  deepening 
and  widening  the  shoalest  and  narrowest  places  and  clearing  the  stream 
of  stumps,  sunken  logs,  &c.  One  hundred  thousand  dollars  can  be 
profitably  expended  in  the  fiscal  year  ending  June  30,1888,  in  enlarging 
the  present  channel,  to  the  advantage  of  commercial  interests. 

Julyl,  1885,  amount  available (4,477  87 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 4,044  13 

July  1, 1886,  amount  available 433  75 

Amount  appropriated  by  act  approved  August  5, 1886 18, 750  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 19,183  75 


(Amount  (estimated)  required  for  completion  of  existing  project 267, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  8  4.) 

5.  Channel  over  bar  at  mouth  of  Brazos  River,  Texas, — The  project  of 
1880  has  for  its  object  the  maintenance  of  a  good  navigable  channel 
across  the  bar;  the  natural  channel  afforded  a  depth  of  not  over  8  feet, 
beiDg  subject  to  changes  due  to  winds,  tide,  and  stages  of  water  in  the 
river. 

The  amount  expended  to  June  30, 1886,  $139,783.47,  has  been  applied 
to  constructing  jetties.  The  resulting  effect  of  the  work  has  been  the 
holding  of  a  channel  across  the  bar  sufficient  in  every  way  for  the  re- 
quirements of  the  port's  navigation  and  commerce.  The  work  in  place 
is  not  sufficient  in  extent  to  realize  permanent  results  so  far.  One  hun- 
dred thousand  dollars  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30, 1888,  in  continuing  jetty  construction. 

Jelyl,  1886,  amount  available $345  53 

Jul?  1, 1886,  amount  expended  during  fiscal  year,  exolusive  of  liabilities 
outstanding  July  1, 1885 129  00 

July  1, 1886,  amount  available 216  53 

Amount  appropriated  by  act  approved  August  5, 1886 18, 750  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 18,966  53 


< 


Amount  (estimated)  required  for  completion  of  existing  project 364, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  5.) 

6.  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Texas. — The  project  of  1879 
proposes  the  obtaining  of  a  channel  of  12  feet  depth  across  the  bar,  and 
the  protection  of  the  head  of  Matagorda  Island. 

The  amount  expended  to  Jnne  30, 1886,  $287,965.12,  has  been  applied 
to  constructing  a  jetty  on  the  sonth  side  of  the  pass  entrance,  and  has 

15  s 
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resulted  in  making  a  marked  improvement  in  depth  of  channel  across 
the  bar,  and  giving  the  channel  permanency  of  position  in  a  direction 
more  suitable  for  navigation. 

One  hundred  thousand  dollars  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30, 1888,  in  continuing  jetty  construction,  extending 
and  raising  the  south  jetty  in  accordance  with  approved  plan. 

July  1,  1885,  amount  available 922,183  06 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 20 v 148  17 

July  1, 1886,  amount  available 2,034  88 

Amount  appropriated  by  act  approved  August  5,  1886 37,500  00 

Amount  available  for  fiscal  year  ending  June  30,  1847 39, 534  88 

{Amount  (estimated)  required  for  completion  of  existing  project 711, 780  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  aod  1867. 

(See  Appendix  S  6.) 

7.  Aransas*  Pass  and  Bayjip  to  Bockportand  Corpus  Christi,  Texas. — 
The  project  of  1879  has  for  its  object  the  maintenance  of  a  12-foot  chan- 
nel, at  mean  low  water,  over  the  bar,  and  the  protection  of  the  head  of 
Mustang  Island  np  to  and  beyond  Turtle  Gove. 

The  amount  expended  to  June  30,  1886,  $386,939.03  (including 
$9,938.93  of  the  fund  subscribed  by  private  parties),  has  been  applied 
to  protecting  by  groins  the  head  of  Mustang  Island  up  to  and  above 
Turtle  Gove,  in  conjunction  with  a  brush  and  stone  revetment  along  the 
channel-face  of  the  island,  and  the  partial  construction  of  a  jetty  on  the 
south  side  of  the  channel.  The  effectrof  this  work  has  resulted  in  a  per- 
manent channel  across  the  bar,  wherein  is  afforded  a  depth  of  11  feet 
for  navigation  and  commerce.  During  1880,  in  an  ever-shifting  channel, 
there  was  a  depth  available  across  this  bar  of  but  5  to  5J  feet.  This 
just  prior  to  beginning  of  work  here  by  the  Government. 

The  officer  in  charge  renews  his  recommendation  for  sufficient  funds 
to  continue  the  improvements  so  as  to  accommodate  shipping  up  to  the 
wharves  at  Eockport  and  Corpus  Christi  at  an  early  date. 

He  estimates  that  $600,000  can  be  very  profitably  expended  in  the 
fiscal  year  ending  June  30, 1888,  in  constructing  jetty  at  the  pass  and 
improving  interior  channels. 

July  1, 1885,  amount  available $6,913  11 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 3,913  21 

July  1,  1886,  amount  available 2,999  90 

Amount  appropriated  by  aet  approved  August  5, 1886 101, 250  00 

Amo  unt  available  for  fiscal  year  ending  June  30, 1887 104, 249  90 

{Amount  (estimated)  required  for  completion  of  existing  project 719, 472  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  ox  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  7.) 

8.  Harbor  at  Brazos  Santiago,  Texas. — The  project  of  1881  (only  partly 
adopted)  proposed  the  deepening  of  the  channel  across  the  bar  and  the 
maintenance  of  a  suitable  harbor  inside  the  pass. 

The  depth  of  water  over  the  bar,  maintained  by  natural  causes  alone, 
was  7  £  feet. 

The  amount  expended  to  June  30, 1886, 9 184,148.72,  has  been  applied 
to  constructing  a  jetty  on  the  south  side  of  the  entrance  channel,  and 
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has  resulted  in  maintaining  a  better  channel  than  that  afforded  by  nat- 
ural causes  alone. 

One  hundred  thousand  dollars  can  be  profitably  expended  in  the  fiscal 
year  ending  Jnne  30,  1888,  in  constructing  the  works  originally  esti- 
mated for. 

Joly  1, 1885,  amount  available $851  28 

Jnly  1, 1896,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 515  00 

July  1, 1886,  amonnt  available 336  2a 

Amount  appropriated  by  act  approved  August  5,  1886 37, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 37,836  28 

(Amonot  (estimated)  req nired  for  completion  of  existing  project 455, 500  0O 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  l306  and  1867. 

(See  Appendix  S  8.) 

9.  Protection  of  river  bank  at  Fort  Brown,  Texas. — Tftis  work  was  de- 
signed to  arrest  the  progress  of  encroachment  which  threatens  not  only 
to  destroy  the  most  valuable  buildings  at  the  post,  but  to  break  through 
into  the  lagoon,  which  would  entirely  change  the  channel  of  the  river, 
and  leave  the  greater  portion  of  the  post  on  the  opposite  side  of  the 
channel 

The  amount  expended  to  June  30, 1886,  is  $16,996.46.  The  results 
attained  have  not  been  commensurate  with  the  expenditure,  and  it  has 
been  considered  best  not  to  attempt  to  control  the  Jtio  Grande  at  this 
point  by  artificial  works,  and  that  it  would  be  more  expedient  to  move, 
from  time  to  time,  such  of  the  buildings  as  may  be  in  actual  danger. 

No  farther  appropriation  for  this  work  is  recommended. 

July  1, 1885,  amount  available $1, 003  54 

Jury  1, 1886,  amount  available 1,003  54 

(See  Appendix  S  9.) 

IMPROVEMENT  OF  RED  RIVER  AND  OP  CERTAIN  RIVERS  IN  THE 
STATES  OP  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY 
TO  THE  MISSISSIPPI— WATER-GAUGES  ON  THE  MISSISSIPPI  AND 
PUNCEPAL  TRIBUTARIES. 

Officer  in  charge,  Oapt.  Eric  Bergland,  Corps  of  Engineers. 

1.  Red  River,  Louisiana  and  Arkansas. — The  present  improvement  of 
the  river  was  begun  in  1872.  At  that  time  navigation  above  Sbreve- 
port,  La.,  was  almost  impossible,  on  account  of  the  great  raft.  Low- 
water  navigation  between  Shreveport  and  Grand  Ecore,  La.,  was  seri- 
ously affected  by  the  gradual  enlargement  of  the  Tone's  Bayou  outlet, 
which  depleted  the  main  channel  of  the  river  below  without  giving 
another  navigable  route.  The  entire  river  from  Fulton,  Ark.,  to  its 
Booth,  was  greatly  obstructed  by  snags,  logs,  wrecks,  leaning  trees, 
and  similar  obstructions;  and  the  navigable  channel  at  Alexandria 
was  insufficient  for  the  demands  of  commerce. 

The  project  has  contemplated  removal  of  the  great  raft,  the  closure  of 
fcnete  Bayou,  the  removal  of  snags  and  other  obstructions,  the  opening 
•fa  channel  through  the  falls  at  Alexandria,  and  deepening  the  water 
over  shoal  places. 

The  work  from  1872  to  the  end  of  the  fiscal  year  1884-'85  had  greatly 
benefited  navigation  and  commerce.   The  great  raft  had  been  removed 
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and  about  150  miles  of  river  above  Shreveport  opened  to  navigation. 
By  means  of  snag-boats  and  shore-parties  numerous  obstructions  were 
removed,  the  raft  kept  from  re-forming,  and  the  river  kept  open  from 
Fulton,  Ark.,  to  its  mouth,  being  navigable  between  those  points  almost 
the  entire  year.  Several  ineffectual  attempts  bad  been  made  to  close 
Tone's  Bayou,  but  nothing  has  been  done  since  early  in  1882,  when  the 
dam  then  in  process  of  construction  was  destroyed.  The  work  of  exca- 
vation at  the  falls  of  Alexandria  was  let  by  contract  October  14, 1882, 
but  had  progressed  slowly  up  to  this  time.  The  work  of  protecting  the 
harbor  at  Alexandria,  by  means  of  a  wing-dam  and  training- wall,  was 
well  under  way  when  stopped  by  high  water  in  December,  1884. 

During  the  fiscal  year,  the  channel  excavation  through  the  upper 
falls  at  Alexandria  was  resumed  by  the  contractor  August  20,  and  con- 
tinued until  November  25,  when,  the  cut  being  practically  completed, 
the  contract  was  closed,  a  total  of  7,630£  cubic  yards  of  rock  having 
been  removed  by  the  contractor.  Many  boats  have  passed  through  the 
cut  at  low  stages  of  water,  since  work  was  discontinued,  without  experi- 
encing any  difficulty  or  meeting  any  obstructions.  The  rock  and  debris 
excavated  at  the  upper  falls  were  deposited  in  the  dam  at  the  lower 
falls,  which  sufficed  to  close  the  channel  along  the  west  shore  and  has 
changed  the  direction  of  the  current  from  the  west  to  the  east  shore: 
resulting  in  an  almost  total  cessation  of  erosion  of  the  west  bank  and 
the  removal  of  the  extensive  sand-bar  along  the  east  bank.  The  work 
for  the  protection  of  Alexandria  Harbor  was  completed  according  to 
the  project,  as  far  as  the  funds  available  would  permit — the  training- 
wall  being  somewhat  shorter  than  projected,  because  the  site  had  scoured 
out  to  a  greater  depth  than  when  the  estimates  were  submitted.  This 
work,  in  connection  with  the  dam  at  the  lower  falls,  has  been  of  some 
benefit  to  the  river  bank  at  Alexandria ;  but  little  caving  having  taken 
place  during  the  fiscal  year,  which  little  was  due  to  a  stratum  of  quick- 
sand causing  a  sloughing  of  the  bank  when  the  water  falls.  No  work 
has  been  done  for  the  general  improvement  of  the  river,  as  the  balance 
available  was  not  sufficient. 

The  amount  expended  to  June  30, 1886,  is  $725,049.10. 

The  amount  estimated  for  can  be  profitably  expended  in  continuing 
the  removal  of  obstructions  by  snag-boats  and  shore-parties,  completing 
the  improvement  at  the  falls  at  Alexandria,  and  extending  the  work  for 
the  protection  of  the  harbor  at  Alexandria. 

It  is  of  great  importance  that  the  survey  of  Bed  Eiver,  from  Fulton, 
Ark. ,  to  the  mouth,  be  made,  the  estimate  cost  of  which  is  $45,000.  This 
survey,  which  was  included  in  the  examinations  and  surveys  provided 
for  in  river  and  harbor  act  of  August  2, 1882,  but  not  undertaken  for 
want  of  funds,  would  be  of  the  utmost  importance  in  determining  fu- 
ture methods  of  improving  the  river. 

No  estimate  for  the  permanent  improvement  of  the  river  can  be  pre- 
sented, as  new  obstructions  are  continually  added  by  caving  banks,  &a, 
and  each  flood  brings  down  large  quantities  of  drift  from  the  upper  river, 
the  removal  of  which  requires  that  the  work  be  carried  on  from  year  to 
year  in  order  to  keep  the  river  open  to  navigation. 

July  1, 1885,  amount  available $12,972  33 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1865 11,021  43 

July  1,  1886,  amount  available... 1,950  90 

Amount  appropriated  by  act  approved  August  5,  1886 75, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 76, 950  90 
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C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888$  100,000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(  harbor  acteof  1866  and  1867. 

(See  Appendix  T  1.) 

2.  Survey  of  Bayou  Pierre,  Louisiana. — This  was  directed  by  river  and 
harbor  act  of  July  5, 1884,  the  object  being  to  ascertain  the  advisabil- 
ity and  cost  of  opening  a  navigable  channel  from  Eed  Eiver  through 
Tone's  Bayou  and  Bayou  Pierre,  to  the  point  where  the  waters  of  the 
latter  again  join  Eed  Eiver. 

The  survey  was  begun  in  October,  1884,  but  owing  to  several  unfore- 
seen circumstances,  which  combined  to  make  the  cost  exceed  the  orig- 
inal estimates,  the  amount  appropriated  was  not  sufficient  for  its  com- 
pletion. It  is  about  two-thirds  completed,  and  the  remaining  field  work 
can  probably  be  accomplished  in  about  six  weeks.  No  estimate  of  the 
cost  of  opening  the  Bayou  Pierre  route  to  navigation  can  be  submitted 
until  the  completion  of  this  survey. 

It  is  of  great  importance  that  the  survey  be  completed  as  contem- 
plated, in  order  that  the  question  of  advisability  and  cost  of  opening 
this  route  to  navigation  may  be  definitely  settled.  The  cost  of  com- 
pleting the  survey  is  estimated  at  $5,000. 

July  1, 1885,  amonnt  available (663  85 

July  1, 1886,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 625  80 

July  1, 1886,  amount  available 138  05 

Note.— The  river  and  harbor  act  of  August  5, 1886,  appropriates  for 
the  completion  of  this  survey. 

(See  Appendix  T  2.) 

3.  Cypress  Bayou,  Texas  and  Louisiana. — This  improvement  included 
the  whole  navigable  channel  from  Shreveport,  La.,  to  Jefferson,  Tex., 
via  Sodo  and  Fairy  lakes  and  Cypress  Bayou. 

The  first  project  consisted  in  cutting  and  dredging  a  good  high-water 
channel  from  Jefferson,  Tex.,  to  Eed  Eiver,  and  was  completed  in  1880. 

The  second  project  contemplated  constructing  a  dam  across  the  lake 
at  Albany  Point,  and  making  a  cut  through  to  Eed  Eiver,  at  an  esti- 
mated cost  of  $372,580,  recommending  that  the  funds  be  made  availa- 
ble in  one  appropriation  to  successfully  execute  the  work.  No  funds 
have  been  appropriated  for  this  project. 

The  river  and  harbor  act  of  July  5, 1884,  directed  a  resurvey,  to  as- 
certain if  the  improvement  could  not  be  made  upon  some  other  plan  than 
the  above.  With  the  small  balance  available  only  an  examination  could 
be  made,  and  the  report  thereon  recommended  that  the  improvement 
beconfiued  to  strengthening  and  marking  the  present  channel,  cutting 
stumps  therefrom,  and  reopening  the  cuts  by  dredging,  which  it  is  be- 
lieved will  secure  safe  navigation  to  Jefferson  during  seven  or  eight 
months  of  the  year.  The  cost  of  this  improvement  is  estimated  at 
$18,000. 

In  order  to  complete  the  work  according  to  the  above  project  it  is  im- 
portant that  the  whole  amount  be  made  available  in  one  appropriation. 

The  amount  expended  to  June  30, 1886,  is  $94,000. 

Jury  1, 1885,  amonnt  available $31  15 

Jvly  1, 1886,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1H85. 31  15 

AttoaDt  appropriated  by  act  approved  August  5, 1886 18, 000  00 

(See  Appendix  T  3.) 
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4.  Cane  River,  Louisiana. — The  only  appropriation  for  this  work  was 
made  by  river  and  harbor  act  of  July  5, 1884  ($2,600).  The  amount 
expended  to  June  30,  1886,  was  $2,425.31,  and  has  resulted  in  freeing 
the  channel  of  obstructions  to  a  great  extent,  increased  the  depth  of 
water  during  the  navigable  season,  and  enabled  steamboats  to  make 
quicker  trips.    No  work  was  done  daring  the  year. 

'  This  stream  being  an  arm  or  high-water  channel  of  Red  River,  ex- 
tending from  a  point  2  miles  below  Grand  Ecore,  where  it  leaves  the 
main  stream,  to  Colfax,  La.,  where  it  re-enters,  it  is  recommended  that 
appropriations  for  future  improvement  be  included  in  those  for  Bed 
River,  in  which  case  necessary  work  can  be  done  when  and  where  the 
interests  of  navigation  may  require  it. 

July  1,  1885,  amount  available %W  © 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 75  00 

July  1,  1886,  amount  available 74© 

(See  Appendix  T  4.) 

5.  Loggy  Bayou,  Lake  Bistenau,  and  the  Dorclieat,  Louisiana.— The 
only  appropriation  for  this  improvement  ($5,000)  was  made  by  river  and 
harbor  act  approved  July  5, 1884.  The  amount  expended  to  June  30, 
1886,  was  $4,908.21,  which  was  applied  to  the  removal  of  snags,  logs, 
stumps,  leaning  trees,  and  brush  obstructing  navigation;  aud  sign- 
boards, indicating  the  cleared  channel  were  set  up  in  Lake  Bistenan. 
This  work  gave  increased  facilities  for  navigation,  and  the  navigable 
depth  in  many  places  was  increased  fully  3  feet.  No  work  was  done 
during  the  year. 

The  commerce  of  these  streams  has  been  greatly  diminished  by  rail- 
road connection  with  the  principal  shipping  point,  and  it  is  doubtful 
whether  the  great  expenditure  necessary  to  lengthen  the  navigable 
season  would  be  justified,  hence  no  appropriation  is  asked  for  the  next 
fiscal  year. 

July  1, 1885,  amount  available $431  79 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 340  00 

July  1,  1886,  amount  available 91  W 

(See  Appendix  T  5.) 

6.  Ouachita  and  Black  rivers,  Arkansas  and  Louisiana. — The  improve- 
ment of  Ouachita  Eiver  was  begun  in  187  i.  Black  River,  being  the  con- 
necting link  between  Ouachita  and  Red  rivers,  was  added  under  the 
same  head  of  appropriation  by  the  river  and  harbor  act  of  1884.  The 
original  project  contemplated  the  construction  of  a  series  of  locks  in 
the  Ouachita  River  for  slackwater  navigation,  but,  on  account  of  the 
great  cost  and  doubtful  utility  of  the  work,  was  abandoned  in  1874,  and 
the  present  project  adopted.  This  contemplates  the  removal  of  wrecks, 
logs,  snags,  leaning  trees,  &c,  obstructing  navigation,  and  the  improve- 
ment of  shoal  places  between  Camden,  Ark.,  and  the  mouth  of  Black 
River. 

The  amount  expended  under  present  project  to  June  30, 1886,  includ- 
ing cost  of  iron-hull  snag-boat  and  outfit,  was  $176,320.07,  which  has 
greatly  benefited  navigation  by  the  removal  of  obstructions,  and  an  in- 
creased depth  of  from  12  inches  to  over  3  feet  has  been  gained  at  some 
of  the  shoal  places.  Previous  to  improvement  boats  plied  between  New 
Orleans  and  Camden  about  half  the  year.    These  boats  now  run  to 
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Camden  from  seven  to  eight  months  in  the  year,  and  the  smaller  ones 
ascend  the  river  as  high  as  Monroe,  La.,  daring  the  entire  year. 

No  work  was  done  daring  the  fiscal  year  ending  Jane  30, 1886. 

Tbe  amount  asked  for  the  fiscal  year  ending  Jane  30, 1888,  can  be 
profitably  expended  in  continuing  the  removal  of  obstructions  from  the 
channel  and  banks  of  the  streams,  and  baildihg  and  repairing  wing- 
dams  where  necessary. 

No  estimate  for  permanent  improvement  can  be  submitted,  as  the  ob- 
structions are  continually  forming  and  require  removal  from  time  to 
time. 

July  1, 1885,  amount  available $1, 190  81 

Jnly  1, 188(5,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 1,098  75 

Jnly  1, 1886,  amount  available 92  06 

Amount  appropriated  by  act  approved  August  5,  1886 17, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 17,592  06 

S  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1688    20, 000  00 
8abmitted  io  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  6.) 

7.  Bayou  Bartholomew,  Louisiana  and  Arkansas. — This  stream  is  navi- 
gable only  during  high  stages  of  water  in  Ouachita  Eiver,  of  which  it 
is  a  tributary .  The  improvement  was  begun  in  1881.  the  project  con- 
templating the  removal  of  wrecks,  snags,  overhanging  timber,  &c,  ob- 
structing navigation  between  Baxter,  Ark.,  and  the  mouth,  a  distance 
estimated  at  213  miles,  at  a  cost  of  $26,862. 

The  amount  expended  to  June  30, 1886,  was  $17,978.82,  and  has  greatly 
benefited  navigation  and  lessened  the  dangers  thereof,  enabling  boats 
to  ran  regularly  to  Baxter  during  high  water.  No  work  was  done  dur- 
ing the  year. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888,  can 
be  profitably  expended  in  continuing  the  removal  of  obstructions  from 
the  channel  and  banks  as  heretofore. 

tfo  permanent  improvement  can  be  effected,  as  new  obstructions  are 
continually  forming,  which  require  removal  from  time  to  time  in  the 
interests  of  safe  navigation. 

Jnly  1,1885,  amount  available $248  68 

Jdj  1, 1696,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
OBtetandiog  July  1, 1885 227  60 

Jnly  1, 1888,  amount  available 21  18 

Amount  appropriated  by  act  approved  August  5, 1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 5,021  18 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  I860  and  1867. 

(See  Appendix  T  7.) 

&  Bayou  Bceuf7  Louisiana. — This  bayou  is  navigable  only  daring  high 
water.  The  project  for  its  improvement  was  adopted  in  1880,  and  con- 
templated the  removal  of  snags,  logs,  leaning  timber,  &c,  obstructing 
navigation  between  Wallace's  Landing,  La.,  and  its  mouth,  a  distance 
tf  280  miles,  at  an  estimated  cost  of  $20,000.  An  examination  of  three 
outlets  of  this  bayou,  near  Point  Jefferson,  La.,  was  made  in  1884,  and 
their  closure  recommended  at  an  additional  cost  of  $8,500. 
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The  amount  expended  to  Jane  30, 1886,  was  $14,995.68,  which  has 
given  increased  facilities  to  navigation  by  the  removal  of  obstructions, 
and  enabled  boats  to  ran  daring  high  water  to  Point  Jefferson,  19  miles 
below  Wallace's  Landing.    No  work  was  done  daring  the  year. 

The  amount  asked  for  the  fiscal  year  ending  Jane  30, 1888,  can  be 
profitably  expended  in  continuing  the  removal  of  obstructions  to  high- 
water  navigation  ($5,000),  and  in  closing  the  outlets  near  Point  Jeffer- 
son ($8,500). 

No  permanent  improvement  can  be  secured,  as  new  obstructions  are 
added  from  time  to  time,  which  will  require  removal  in  the  interests  of 
safe  navigation. 

julyl,  1885,  amount  available $124  32 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 120  00 

July  1, 1886,  amount  available 4  32 

Amount  appropriated  by  act  approved  August  5, 1886 5,00000 

Amount  available  for  fiscal  year  ending  June  30, 1887 5,004  32 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      8, 500  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  8.) 

9.  Tensas  River  and  Bayou  Macon,  Louisiana. — The  project  for  the 
improvement  of  Tensas  Kiver  was  adopted  in  1881,  and  contemplated 
the  removal  of  snags,  logs,  leaning  timber,  &c,  obstructing  navigation, 
from  Dallas,  La.,  to  its  mouth,  about  180  miles,  at  an  estimated  cost  of 
$23,000.  Bayou  Macon,  a  tributary  of  the  Tensas,  was  added  under 
the  same  head. of  appropriation  by  the  river  and  harbor  act  of  1884,  and 
the  project  contemplates  the  removal  of  obstructions,  of  the  same  class 
as  in  the  Tensas,  at  an  estimated  cost  of  $17,000.  No  work  has  been 
done  in  the  latter  stream,  as  the  amount  appropriated  was  insufficient 
for  the  improvement  of  both. 

The  amount  expended  to  June  30, 1886,  was  $7,000,  which  was  ap- 
plied to  the  improvement  of  Tensas  River,  and  has  benefited  naviga- 
tion by  the  removal  of  obstructions  as  far  as  practicable  with  that 
amount.    No  work  was  done  during  the  year. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888, 
it  is  proposed  to.  continue  the  removal  of  obstructions  from  the  channel 
and  banks  as  heretofore. 

If  the  entire  amount  estimated  for  be  granted,  work  can  be  prose- 
cuted in  both  streams. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time,  which  will  require  removal  in  the  interests  of  safe  navigation. 

July  1, 1885,  amount  available $15  34 

July  1;  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 15  34 

Amount  appropriated  by  act  approved  August  5, 1886 4, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  9.) 

10.  Bayou  DPArbonne,  Louisiana. — Like  the  other  tributaries  of  Oua- 
chita River,  this  bayou  is  only  navigable  during  high  stages  of  water 
in  the  main  stream.  The  project  for  its  improvement  was  adopted  in 
1884,  and  contemplates  the  removal  of  snags,  logs,  wrecks,  leaning  trees, 
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ftc.,  obstructing  navigation  from  Stein's  Bluff  to  its  month,  42£  miles 
at  an  estimated  cost  of  $15,000. 

The  amount  expended  to  Jnne  30, 1886,  was  $4,974.07,  which  has  re- 
sulted in  the  removal  of  obstructions  from  about  one-half  of  that  part  of 
the  stream  in  which  improvement  is  contemplated  by  the  present  proj- 
ect, and  consequently  has  improved  high- water  navigation  and  lessened 
the  danger  thereof.    No  work  was  done  during  the  year. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  it  is 
proposed  to  continue  the  removal  of  obstructions  to  high-water  naviga- 
tion according  to  the  project. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
u>  time,  which  will  require  removal  in  the  interests  of  safe  navigation. 

July  1, 1885,  amount  available $130  59 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 v 104  W 

Jolyl,  1886,  amount  available 25  93 

Amount  appropriated  by  act  approved  August  o,  1886 2, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 2,025  93 

I  Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  T  10.) 

11.  Yazoo  River j  Mississippi. — Work  in  this  river  was  begnn  in  1873 
bv  removing  the  wrecks  of  eleven  steamboats  sunk  daring  the  late  war. 
The  project  for  its  improvement  contemplates  the  removal  of  wrecks, 
logs,  suags,  overhanging  trees,  &c,  which  obstruct  the  channel  through- 
out the  entire  length  of  the  stream.  No  permanent  improvement  can 
be  effected,  as  each  flood  brings  new  obstructions  into  the  river,  and 
others  are  continually  added  by  caving  banks,  &c.  These  require  re- 
moval from  time  to  time  to  render  navigation  safe. 

The  amount  expended  to  June  30, 1886,  was  $142,998.53,  and  has  re- 
salted  in  a  marked  benefit  to  commerce  and  improvement  of  the  navi- 
gable channel.  The  large  number  of  wrecks  and  natural  obstructions 
which  had  limited  the  navigation  of  the  stream  had  been  removed  to 
such  an  extent  that  the  river  was  navigable  from  its  head  to  its  mouth 
daring  the  entire  year,  and  steamboats  made  regular  trips  without  much 
difficulty. 

No  work  was  done  during  the  year. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  can  be 
profitably  expended  in  continuing  the  removal  of  obstructions  from  the 
channel  and  banks  of  the  river  by  means  of  the  snag-boat  and  shore 
parties. 

My  1,1885,  amount  available $1,246  47 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 1,245  00 

Jolyl,  1886,  amount  available 1  47 

Amount  appropriated  by  act  approved  August  5, 1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15, 001  47 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 
I  Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  T  11.) 
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12.  Big  Sunflower  River*  Mississippi. — The  project  for  improving  this 
stream  was  adopted  in  18 < 9,  and  contemplated  building  wing-dams  to 
scour  a  channel  of  from  3  feet  to  40  inches  over  the  bars,  and  the  removal 
of  snags,  sunken  logs,  and  leaning  timber  obstructing  navigation,  at  an 
estimated  cost  of  $66,000. 

The  amount  expended  to  June  30, 1886,  was  $42,000,  and  has  resulted 
in  a  marked  benefit  to  commerce  and  navigation  by  the  removal  of  ob- 
structions and  the  increased  depth  of  water  of  from  18  inches  to  3%  feet 
gained  over  the  bars  where  dams  have  beon  built. 

Steamboatmen  state  that  in  1879  it  took  from  ten  to  fifteen  days  to 
make  a  trip,  which  now  can  be  accomplished  without  difficulty  in  six 
days  at  the  lowest  stages  of  water. 

Ko  work  was  done  during  the  year. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  it  is 
proposed  to  continue  the  removal  of  obstructions  from  the  channel  and 
banks,  and  the  construction  and  repair  of  wing-dams  where  necessary. 

July  1,  1885,  amount  available $45  38 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 45  38 

Amount  appropriated  by  act  approved  August  5,  1886 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 19,00000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  12.) 

13.  Tchula  Lake,  Mississippi. — The  project  for  this  improvement  was 
adopted  in  1881,  and  contemplated  the  removal  of  snags,  logs,  over- 
hanging trees,  &c,  obstructing  navigation,  to  enable  light-draught 
steamboats  to  enter  the  lake  earlier  in  the  season.  The  estimated  cost 
of  this  improvement  was  $10,000. 

The  amount  expended  to  June  30, 1886,  was  $6,846.76,  which  has  re- 
sulted in  improving  the  channel  and  lengthening  the  navigable  season. 
Much  work,  however,  remains  to  be  done,  and  new  obstructions  are 
continually  forming  which  require  removal  from  time  to  time.  Con- 
sequently the  improvement  cannot  be  permanent. 

No  work  was  done  during  the  fiscal  year. 

With  the  amount  asked  tor  the  fiscal  year  ending  June  30, 1888,  it  is 
proposed  to  continue  the  removal  of  obstructions  from  the  channel  and 
banks  as  heretofore.  As  this  stream  is  really  the  easterly  branch  of 
Yazoo  Biver,  extending  from  the  head  to  foot  qf  Honey  Island,  about 
67  miles  in  length,  it  is  recommended  that  future  appropriations  for  its 
improvement  be  included  in  the  general  appropriation  for  Yazoo  River. 

July  1, 1885,  amount  avaUable $425  84 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 278  60 

July  1, 1886,  amount  available 153  24 

Amount  appropriated  by  act  approved  August  5,  1886 2,000  00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1887 3, 153  24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
Submitted  in  compliance  ^ith  requirements  of  seotion  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  13.) 

14.  Tallahatchee  River,  Mississippi* — This  improvement  was  begun  in 
j.879.    The  project  contemplated  the  removal  of  snags,  sunken  logs, 
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and  overhanging  timber  obstructing  low-water  navigation  below  the 
mouth  of  Goldwater  River,  a  distance  of  165  miles,  and  also  removal  of 
the  wreck  of  the  steamer  Star  of  the  West,  lying  in  the  channel  8  miles 
above  the  mouth.  The  estimated  cost  of  such  improvement  was  $40,000. 
The  river  and  harbor  acts  of  1880, 1881,  and  1882,  however,  required 
the  expenditure  of  funds  above  mouth  of  Goldwater  to  Batesville,  Miss., 
and  $10,000  has  been  expended  in  removing  obstructions  from  that  part 
of  the  stream. 

The  amount  expended  to  June  30, 1886,  was  $24,000  (of  which  amount 
$14,000  had  been  expended  in  the  lower  river),  and  has  resulted  in  the 
removal  of  a  large  number  of  obstructions,  greatly  increasing  the  ca- 
pacity of  the  river  for  navigation.  Previous  to  improvement  the  river 
from  the  mouth  of  the  Goldwater  to  the  Yazoo  was  navigable  about 
six  months  of  the  year.  Boats  from  Yazoo  now  run  to  Sharkey's  Land- 
ing, 100  miles  above  the  mouth,  the  entire  year,  but  seldom  go  above 
that  point  at  any  stage  of  water,  as  the  amount  of  commerce  higher 
op  the  river  is  not  sufficient  to  justify  the  expense  of  a  longer  trip. 

No  work  was  done  during  the  year. 

If  the  entire  amount  asked  for  is  appropriated  for  the  fiscal  year  end- 
ing June  30, 1888,  the  work  can  be  carried  on  in  both  sections  of  the 
river.  Should  a  smaller  amount  be  appropriated,  the  interests  of  navi- 
gation would  be  best  promoted  by  continuing  the  removal  of  obstruc- 
tions from  the  lower  river  according  to  the  project. 

New  obstructions,  caused  by  sliding  and  caving  banks,  are  continually 
forming,  and  no  permanent  improvement  can  be  effected  on  this  account. 

Amount  appropriated  by  act  approved  August  5, 1886 $3, 500  00 

!  Amount  (estimated )  required  for  completion  of  existing  project 22, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1883    10, 000  00 
Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  14.) 

15.  YdUdbusha  River,  Mississippi. — This  improvement  was  began  in 
1381.  The  project  contemplated  the  removal  of  snags,  sunken  logs,  lean- 
ing timber,  &c,  obstructing  navigation  from  Grenada,  Miss.,  to  its  month, 
a  distance  of  about  63  miles.  New  obstructions,  caused  by  caving 
hanks,  &c.,  are  continually  forming,  and  require  removal  from  time  to 
time  in  the  interests  of  safe  navigation.  Consequently  no  estimate  for 
permanent  improvement  can  be  submitted. 

The  amount  expended  to  June  30, 1886,  was  $9,000;  the  removal  of 
obstructions  hae  resulted  in  a  greatly  improved  channel,  and  the  river 
is  now  navigable  from  five  to  six  months  of  the  year,  or  during  high 
and  medium  stages  of  water. 

No  work  was  done  during  the  year. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  can  be 
profitably  expended  in  removing  obstructions  from  the  channel  and 
hanks,  as  heretofore,  for  the  purpose  of  extending  the  period  of  naviga- 
tion. 

Amount  appropriated  by  act  approved  Augnst  5, 1886 $2,000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barber  acts  of.  1866  and  1867. 

(See  Appendix  T  15.) 

1&  SteeUfs  Bayou,  Mississippi. — The  only  appropriation  for  this  im- 
provement was  made  by  river  and  harbor  act  of  1884.    The  project  con- 
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templates  the  removal  of  snags,  logs,  stamps,  overhanging  trees,  &c^ 
obstructing  high-water  navigation. 

The  amonnt  expended  to  Jane  30, 1886,  was  $2,494.74,  and  the  ob- 
structions removed  have  benefited  high-water  navigation  to  a  great 
extent,  and  lessened  the  danger  thereof.  However,  much  remains  to  be 
done  before  navigation  at  medium  stages  can  become  practicable  and 
profitable.    Ko  work  was  done  during  the  year. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  it  is 
proposed  to  continue  the  removal  of  obstructions  from  the  channel  and 
banks. 

July  1, 1885,  amount  available $125  25 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 .* 120  00 

July  1,  1886,  amount  available 5  26 

Amount  appropriated  by  act  approved  August  5, 1886 2, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 2, 505  2$ 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     5, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  16,) 

17.  Big  Black  River,  Mississippi. — The  only  appropriation  for  improv- 
ing this  stream  was  made  by  river  and  harbor  act  of  1884.  The  project 
contemplates  removal  of  snags,  logs,  wrecks,  and  overhanging  trees 
obstructing  navigation  between  the  mouth  and  Cox's  Ferry,  130  miles 
above,  at  an  estimated  cost  of  $32,000.  This  improvement  would  not 
be  permanent,  as  new  obstructions  are  added  from  time  to  time. 

The  amount  expended  to  June  30, 1886,  was  $4,741.62,  resulting  in 
the  removal  of  the  principal  obstructions  from  the  channel  and  banks 
for  a  distance  of  75£  miles  up  stream  from  the  mouth. 

Xo  work  was  done  during  the  year. 

Two  railroad  and  two  highway  bridges  form  obstructions  to  free  and 
safe  navigation  at  all  stages  of  water.  Until  these  are  remedied  it  is 
recommended  that  no  additional  appropriations  be  made. 

July  1,  1885,  amount  available $c79  7S 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 621  35. 

July  1,  1886,  amount  available 258  3S 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 5,258  38 

I  Amount  (estimated)  required  for  completion  of  existing  project 22,250  CO 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  T  17.) 

18.  Big  Hatchee  River,  Tennessee. — This  improvement  was  began  in 
1880.  The  project  contemplated  removal  of  logs,  snags,  leaning  tim- 
ber, &c,  obstructing  navigation,  from  Bolivar,  Tenn.,  to  the  mouth  of 
the  river,  about  240  miles,  to  render  that  portion  of  the  stream  navi- 
gable for  light-draught  boats  throughout  the  year.  The  estimated  cost 
of  such  improvement  was  $30,000.  The  improvement  will  not  be  per- 
manent, as  new  obstructions  form  from  time  to  time. 

The  amount  expended  to  June  30,  1886.  was  $18,766.56,  and  has  re- 
sulted in  the  removal  of  a  large  number  or  obstructions,  and  benefited 
commerce  by  allowing  shipment  of  products  by  river  where  previously 
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railroads  had  a  monopoly  of  the  carrying  trade.  Navigation  was  almost 
impossible  before  this  work  was  commenced.  No  work  was  done  dar- 
ing the  year. 

The  amount  asked  for  the  fiscal  year  ending  Jane  30, 1888,  can  be 
profitably  expended  in  continuing  the  removal  of  channel  and  bank  ob- 
structions, as  heretofore. 

Jnly  1, 1886,  amount  available $788  99 

July  1, 1686,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1865 • 555  55 

Joly  1, 1886,  amount  available 233  44 

Amount  appropriated  by  act  approved  August  5, 1886 3, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 —      3, 233  44 

f  Amount  (estimated)  required  for  completion  of  existing;  project 8, 000  00 

I  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
|  Submitted  in  compliance  with,  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867 

(See  Appendix  T  18.) 

19.  South  Forked  Deer  River,  Tennessee. — This  improvement  was  oe- 
gan  in  1883.  The  project  contemplated  removal  of  snags,  logs,  leaning 
timber,  and  similar  obstructions  to  navigation,  from  the  month  of  the 
stream  to  Sharon,  about  114  miles  above,  at  an  estimated  cost  of  $19,250. 
Operations  have,  however,  been  extended  to  Jackson,  the  head  of  navi- 
gation, 81  miles  above  Sharon.  The  work  will  not  be  permanent,  as 
some  sbstrnctions  are  added  from  time  to  time. 

The  amount  expended  to  June  30, 1886,  was  $5,000,  which  resulted  in 
the  removal  of  a  large  number  of  obstructions,  principally  overhanging 
timber,  and  greatly  increased  facilities  for  navigation.  No  work  was 
done  during  the  year. 

Two  railway  and  five  highway  bridges,  all  without  draws,  a  log-boom, 
and  a  brush-dam  form  serious  obstructions  to  the  navigation  of  this 
stream.  While  these  remain  the  whole  river  cannot  be  made  navigable 
for  steamboats,  but  that  portion  below  the  lower  obstruction,  about  100 
miles  above  the  mouth,  and  the  reach  from  Bell's  Depot  to  Jackson,  about 
60  miles,  can  be  improved  in  the  interests  of  steamboat  navigation. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  it  is 
proposed  to  continue  the  removal  of  natural  obstructions  from  the  chan- 
nel and  banks,  below  and  above  the  artificial  obstructions. 

Amount  appropriated  by  act  approved  August  5, 1886 $5, 000  00 

I  Amount  (estimated)  required  for  completion  of  existing  project 14, 250  00 
Amonnt  that  can  be  profitably  expended  in  fisoal  year  ending  June  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

{See  Appendix  T  19.) 

20.  Water-gauges  on  the  Mississippi  River  and  its  principal  tributaries. — 
Observations  were  continued  at  all  the  guages,  and  repairs  made  as  far 
*fi  practicable  with  the  funds  available. 

By  joint  resolution  of  Congress  approved  February  21, 1871,  the  sum 
of  15,000  was  to  be  appropriated  annually  for  these  gauges.  As  no  ap- 
propriation was  made  for  the  past  fiscal  year,  and  the  funds  available 
*ere  insufficient  to  maintain  all  the  gauges,  the  Mississippi  Eiver  Com- 
mission has  paid  the  observers  and  made  the  necessary  repairs  at  the 
gauge-stations  on  the  Mississippi  Eiver  to  prevent  the  suspension  of 
those  important  observations.* 
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July  1.1885,  amount  available ^.117  58 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 1,866  39 

July  1, 1886,  amount  available 251 14 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  20.) 

IMPROVEMENT    OF  ARKANSAS  RIVER ;  OF  RIVERS  IN  THE  STATE  OP 
ARKANSAS,  AND  OF  BLACK  RIVER  IN  ARKANSAS  AND  MISSOURI. 

|    Officer  in  charge,  Gapt.  H.  S.  Taber,  Corps  of  Engineers. 

1.  Removing  obstructions  in  Arkansas  River  y  Arkansas. — Prior  to  the 
first  improvements  in  1833,  shifting  sand  bars,  numerous  drift-piles,  and 
dangerous  snags  constituted  the  obstacles  to  navigation  in  the  lower 
reaches,  and  gravel  and  rock  shoals,  with  a  few  snags  and  many  over- 
hanging trees,  constituted  those  of  the  upper.  Except  for  a  few  special 
reaches,  like  the  Fort  Smith  and  Pine  Bluff,  the  general  plan  of  im- 
provement has  consisted  in  snagging  operations,  Including  the  cutting 
of  overhanging  trees,  in  building  wing-dams  to  improve  the  shoals,  and 
in  surveys  looking  to  plans  for  its  permanent  improvement.  The  ap- 
propriations to  June  30, 1886,  amount  to  $420,376.87.  Of  this  there 
had  been  expended  to  June  30, 1885,  $340,214.35,  resulting  in  great  re- 
lief to  navigation.  During  the  fiscal  year  ending  June  30, 1886,  $6,32L11 
were  expended  in  the  running  expenses  of  two  snag-boats,  and  in  the 
care  of  the  same.  Much  of  the  excellent  service  rendered  by  these 
boats  in  the  fiscal  year  ending  June  30, 1885,  has  been  practically  lost 
by  there  being  no  appropriation  for  the  year  ending  June  30, 1886. 
Only  about  30  days'  work  with  one  boat  was  done  in  the  entire  year,  for 
lack  of  funds,  and  on  account  of  the  rotten  condition  of  the  hull  of  the 
light  draught  ljoat.  This  work  being  done  at  extreme  low  water  gave 
great  relief  to  navigation,  though  entirely  inadequate  to  meet  the  wants 
of  commerce. 

July  1, 1885,  amount  available $7,631  21 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 6,821  11 

Julyl,  1886,  outstanding  liabilities $297  00 

July  1, 1886,  amount  available 1,310  10 

Amount  appropriated  by  act  approved  August  6, 1886 18, 750  00 

•  - 

Amount  available  for  fiscal  year  ending  June  30, 1887 20,060  10 


i 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1888    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  1.) 

2.  Arkansas  River  at  Pine  Bluffy  Arkansas. — The  reach  of  river  which 
lies  in  the  vicinity  of  Pine  Bluff,  Ark.,  was  in  a  very  bad  condition 
prior  to  any  attempts  at  improvement.  At  one  point  a  cat-off  was 
threatened  which  would  change  the  slope  of  the  river  from  three-fourths 
of  a  foot  per  mile  to  4  feet  per  mile.  At  another  point  a  bad  bar  inter- 
fered with  navigation  at  low  water,  and  jn  the  sharp  bend  in  front  of 
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the  town  of  Pine  Bluff  the  river  was  eroding  the  banks  with  a  rapidity 
that  threatened  the  town. 

The  original  project  proposed :  1.  To  protect  the  river  bank  in  front 
of  the  town  from  farther  erosion ;  2.  To  rectify  the  course  of  the  river 
in  the  bend  above  town,  in  order  to  remove  a  bar  now  existing  there, 
and  also,  by  diminishing  the  curvature  of  the  bend,  to  lessen  the  ten- 
dency to  excessive  scour  in  front  of  Fine  Bluff;  and  3.  To  prevent  the 
formation  of  a  cut-off  then  threatened  across  the  peninsula  opposite 
Pine  Bluff.    The  whole  improvement  to  extend  over  13  miles  of  river. 

Up  to  June  30, 1884,  $67,287.14  had  been  expended  with  the  above 
objects  in  view ;  3,900  feet  of  the  town  front,  beginning  at  Brump's 
Bayou,  was  revetted  during  1881 ;  3,700  feet  of  YelPsBend  was  revetted 
the  same  year  to  prevent  the  cut-off,  and  a  wire-curtain  dike  1,110  feet 
long  was  put  in  to  affect  the  bar.  In  1882, 3,000  feet  more  of  Yell's  Bend 
was  revetted,  and  in  1883  the  old  works  were  repaired ;  3,000  feet  of 
bank  in  Yell's  Bend  was  regraded,  and  1,000  feet  of  high-water  protec- 
tion put  in  place.  During  the  fiscal  year  ending  June  30, 1884,  little 
was  done  except  to  care  for  plant.  July  1, 1884,  there  remained  of  all 
this  work  only  the  wire-curtain  dike.  This  result  was  predicted  by  the 
various  engineers  in  charge,  inasmuch  as  the  works  had  to  be  left  in 
an  unfinished  state,  owing  to  failure  of  funds.  The  works  in  Yell's 
Bend  had  existed,  however,  long  enough  to  delay  the  advance  of  the 
liver  until  changes  above  rendered  the  danger  less  imminent.  The 
wire-curtain  dike  did  good  service,  and  the  bar  was  much  improved. 
The  town,  however,  was  left  at  the  mercy  of  the  river.  During  the  high 
water  of  the  spring  of  1884,  the  front  was  eroded  in  places  120  feet  and 
upward,  and  it  was  apparent  that  if  something  could  not  be  done  the 
entire  business  portion  of  the  town  would  have  to  move  back  or  be 
swept  away. 

By  act  of  July  5, 1884,  $55,500  was  appropriated  for  this  work,  and 
of  this  $48,813.98  had  been  expended  up  to  July  1, 1885,  in  such  a  man- 
ner as  to  protect  the  entire  front,  except  the  last  two  blocks. 

These  results  were  secured  by  plans  differing  radically  from  the  orig- 
inal project.  A  dike  was  erected  on  a  bar  which  was  forming  down- 
stream. This  dike  was  well  provided  with  foot-mats  and  so  deflected 
the  river  that  it  eroded  over  275  feet  of  the  opposite  bank,  and  cut  out 
a  deep  channel.  A  second  dike  was  thrown  in  nearer  the  town,  and  this 
checking  the  velocity,  cansed  the  river  to  lose  its  load,  which  being 
dropped  upon  the  layer  of  quicksand,  kept  it  from  being  eroded,  and 
hence  no  caving  occurred.  Dikes  were  made  very  strong  and  built  for 
the  peculiar  action  of  alluvial  streams.  By  using  boxes  filled  with  sand 
instead  of  stone,  the  dike  was  built  at  a  reduced  cost  of  $49,000,  and 
the  balance  remaining  was  held  for  contingencies. 

During  the  fiscal  year  ending  June  30, 1886,  two  additional  hurdle- 
dikes  were  built  to  increase  the  deposit  along  the  town  front.  Both  old 
and  new  works  are  in  excellent  condition  and  have  produced  greater 
results  than  was  expected.  It  appears  now  that  nothing  except  care 
in  watching  and  checking  any  slight  change  in  the  river's  regimen  is 
required  to  give  security  to  the  town. 

The  engineer  should  have  annually  $8,000  as  a  contingent  for  this 
entire  reach  until  the  permanent  improvement  of  the  river  above  has 
been  made.  Two  or  three  blocks  at  the  lower  end  of  the  town  are  as 
yet  unprotected.  This  will  be  attended  to  with  the  amount  appropri- 
ated by  act  approved  August  5, 1886. 
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July  1,  1885,  amount  available $7,07313 

Received  by  sale  of  fuel  to  officer 18  90 

7,06613 
July  1, 1866.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 4,619  80 

July  1, 1886,  outstanding  liabilities $465  00 

July  1,1886,  amount  available 2,465  33 

Amount  appropriated  by  act  approved  August  5, 1886 8,000  00 

Amount  available  for  fiscal  year  ending  June  30,1887 10,465  33 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     8, 000  00 

<  Sumbitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  2.) 

3.  Black  River,  Arkansas  and  Missouri. — Before  any  improvements 
were  made  upon  this  river  its  channel  was  choked  with  logs  and  snags 
and  obstructed  by  overhanging  trees,  and  in  many  places,  shoals  inter 
fered  with  its  navigation  at  low  water  by  any  but  very  light-draught 
boats.  Its  banks  caved  but  little,  and,  except  at  the  shoals,  it  was  char- 
acterised by  greater  depth  of  water  than  is  found  in  streams  generally 
in  its  vicinity,  due  to  its  being  narrow  and  its  banks  firm.  The  original 
plan  for  its  improvement  contemplated  the  removal  of  the  obstructions 
and  the  improvement  of  the  shoaJs,  the  latter  by  wing-dams.  A  few 
sloughs  were  to  be  closed  up  so  as  to  confine  the  water  to  the  main  chan- 
nel. 

Up  to  June  30, 1885,  $49,610.80  had  been  expended  for  these  pur- 
poses. This  expenditure  gave  great  relief  to  navigation  at  certain 
places,  but  has  proven  inadequate  to  thoroughly  open  up  the  river. 
There  is  a  constantly  increasing  demand  for  navigation  facilities. 

During  the  year  ending  June  30, 1886,  nothing  could  be  done  bat 
•care  for  the  plant,  the  small  balance  on  hand  being  inadequate  even  for 
this.    During  the  year  $1,121.32  was  expended  fof  this  purpose. 

An  annual  appropriation  of  from  $8,000  to  $10,000  will  be  required 
to  keep  this  river  available  for  navigation. 

Jnly  1, 1885,  amonnt  available $1,624  10 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 $1,12132 

July  1, 1886,  outstanding  liabilities $145  00 

July  1, 1886ramount  available 502  78 

Amount  appropriated  by  act  approved  August  5, 1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30,1887 5,502  78 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888    10, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  3.) 

4.  White  River,  Arkansas. — Prior  to  improvement  this  river  was  much 
choked  with  drift-piles,  logs,  and  snags  in  its  lower  portion,  and  from 
Batesville  up,  gravel  bars,  rocky  shoals,  channel  bowlders,  and  over- 
hanging trees  impeded  navigation.  The  original  adopted  project  con- 
sisted in  snagging  operations  and  blasting  of  ledges  and  bowlders  and 
dam  building  to  remove  gravel  bars  or -to  close  chutes,  from  time  to 
time  as  appropriation  warranted  and  commerce  required. 

The  first  separate  appropriation  for  this  stream  was  made  by  act  ap- 
proved July  5, 1884.  At  the  time  it  was  passed  the  river  was  in  excellent 
navigable  condition  for  boats  drawing  not  to  exceed  3  feet  of  water,  from 
its  mouth  to  Newport,  Ark.    From  Newport  to  Batesville  there  were 
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iinany  troublesome  snags,  and  from  Batesville  to  Buffalo  Shoals  tbere 
were  numerous  bad  shoals,  rendering  navigation  very  uncertain .  From 
IBuffirio  Shoals  to  Forsythe,  Mo.,  there  were  many  fine  reaches  of  river, 
hot  the  depth  of  water  on  Buffalo  Shoals  and  others  less  dangerous  pre- 
vented any  navigation  at  ordinary  stages  of  water.  The  presen  t  project 
provides  that  the  appropriation  of  July  5, 1884,  be  applied  to  removing 
i&nagg  and  bowlders  and  other  obstructions  to '  navigation,  building 
wing-dams  to  improve  shoals,  repairs  and  care  of  plant,  and  survey  of 
i the  river,  as  provided  for  in  the  act,  with  a  view  to  its  improvement 
from  Forsythe,  Mo.,  as  far  down  as  funds  will  admit.  The  survey  was 
begun  early  in  May,  1885,  and  was  in  progress  at  close  of  last  fiscal  year. 
'^Except  when  the  interests  of  navigation  required  immediate  improve- 
ments, it  was  deemed  best  to  do  as  little  work  as  possible  until  the  sur- 
vey gave  a  better  idea  of  where  appropriations  could  be  applied  to  best 
(advantage.  The  field  work  of  the  survey  was  completed  in  1885.  It 
(was  pushed  to  Newport  before  funds  were  exhausted,  248  miles  of  river 
[survey  having  been  made  at  a  cost  of  $11,340  in  round  numbers,  or 
tbout  $45  per  mile.  Estimate  placed  it  at  $80.  Nearly  double  the  dis- 
Itanee  was  covered  that  the  appropriation  contemplated. 

During  the  fiscal  year  ending  June  30, 1886,  $18,670.79  was  expended, 
leompletifig  the  survey  as  above  and  in  removing  obstructions  at  extreme 
low  water  (the  survey  having  shown  just  where  work  was  most  needed) 
[as  high  as  Calico  Bock,  with  some  work  on  Buffalo  Shoals  in  connection 
;with  another  appropriation,  the  balance  to  be  used  in  carrying  the  works 
■from  Calico  Bock  to  Buffalo  Shoals.  This  will  give  temporary  relief 
until  money  is  available  for  the  permanent  improvement. 

There  will  be  needed  annually  $10,000  to  maintain  this  improved 
^channel  until  the  survey  is  completed,  for  which  $13,634  is  required. 
[The  recommendation  that  it  be  appropriated  is  renewed. 

| July  1, 1886,  amount  available $26,592  63 

|Rseetvedby  sale  of  fuel  to  officer 15  00 

26,607  63 
\Jv\j  1, 18^6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ding  July  1, 1685 18,670  79 

July  1, 1886,  outstanding  liabilities $276  43 

July  1, 1886,  amount  available 7,936  84 

[Amount  appropriated  by  act  approved  August  5,  1886 18,000  00 

lount  available  for  fiscal  year  ending  June  30, 1887 25,936.84 

Amount  (estimated)  annually  required  to  maintain  present  channel 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  £  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  4.) 

5.  White  River  above  Buffalo  Shoots,  Arkansas. — Before  any  work  was 

on  this  particular  reach  the  channel  at  low  water  was  much  choked 

logs.    In  many  places  large  bowlders  rendered  navigation  danger- 

or  impossible,  and  in  others  gravel  and  rock  shoals  existed  which 

Id  the  water  in  pools.    It  was  a  reach  to  which  lock  and  dam,  or 

stable  dams,  could  only  be  applied  with  any  permanent  success  for 

>w  water  navigation. 

The  first  appropriation  was  $50,000  by  act  of  June  23, 1874,  and  this 

~  not  only  to  this  reach,  but  all  the  way  from  Jacksonport.    This 

expended  in  removing  logs  and  the  most  dangerous  bowlders  and 

wing  the  shoals  by  wing-dams,  but  appears  to  have  been  more 

ly  expended  below  this  reach. 

16  X 
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By  act  of  August  14,  1876,  $10,000  was  appropriated  for  Buffalo 
Shoals.  The  first  separate  appropriation  for  the  river  above  this  point 
was  by  act  of  June  14, 1880,  $20,000.  It  was  then  estimated  that  the 
total  cost  of  the  improvement  would  be  about  $101,000,  which  was  to 
be  largely  used  in  improving  shoal  places.  The  next  was  by  act  of 
August  2, 1882,  $4,000.  To  July  1, 1885,  $23,181.63  had  been  expended 
from  direct  appropriations. 

This  expenditure  has  relieved  navigation  very  much,'  but  was  too 
small  in  amount  to  cover  only  a  few  miles  immediately  above  Buffalo 
Shoals. 

During  the  year  ending  June  30,  1886,  $818.37,  the  entire  balance, 
was  expended  at  Buffalo  Shoals  in  repairing  the  dams,  in  connection 
with  the  general  appropriation  for  the  entire  river. 

July  1,  1885,  amount  available $618  37 

Received  by  sale  of  fuel  to  officer 6  00 

824  37 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1$85 824  87 

(See  Appendix  TJ  5.) 

6.  Saint  Francis  River  ^  Arkansas. — The  first  separate  appropriation 
made  for  the  entire  river  was  made  under  the  act  approved  July  5, 
1884.  The  first  appropriation  of  any  kind  was  made  in  connection  with 
other  rivers  March  2, 1833,  prior  to  which  this  river  was  choked  with 
drift-piles,  logs,  and  snags,  and  its  waters  spread  out  through  a  great 
variety  of  sloughs,  while  overhanging  trees  added  to  the  difficulties  of 
navigation.  The  originally  adopted  project  was  principally  for  snag- 
ging operations,  and  attempts  have  been  made  to  close  up  some  of  the 
many  sloughs.  Appropriations  for  this  river  having  been  united  with 
the  White  Eiver  and  also  with  the  Black  Eiver,  exactly  how  much  had 
been  expended  upon  the  Saint  Francis  River  to  June  30, 1884,  cannot 
well  be  stated. 

July  1, 1885,  the  river  was  in  an  excellent  navigable  condition  (at  me- 
dium stages)  from  its  mouth  as  high  as  Wittsburg,  Ark.  During  high 
water  boats  have  been  as  high  as  Lester's  Landing.  From  Lester's 
Landing  to  Saint  Francis  the  river  was  very  badly  choked  with  drift 
and  divided  into  many  channels,  thus  cutting  off  a  rapidly  developing 
section  from  all  facilities  of  transportation. 

During  the  fiscal  year  ending  June  30, 1886,  the  new  outfit  built  the 
year  before,  after  surmounting  obstacles  almost  defying  its  capacity, 
worked  through  to  Saipt  Francis,  exhausting  the  funds,  leaving  a  pas- 
sable channel,  and  at  once  affording  great  relief  to  navigation,  though 
doing  less  than  one-half  the  work  urgently  required. 

The  recommendation  that  $8,000  be  appropriated  annually  for  this 
river  is  renewed. 

Attention  is  invited  to  the  extensive  commerce  awaiting  the  opening 
of  the  river  to  navigation. 

July  1,1885,  amount  available $4,537  48 

Reoeived  by  sale  of  fuel  to  officer 6  00 

4,543  49 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 4,479  05 

July  1,1886,  amount  available 64  37 

Amount  appropriated  by  act  approved  August  5, 1886 8,000  00) 

amount  available  for  fiscal  year  ending  June  30, 1887 8,064  37 
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t  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  90,1888    $8, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  act  of  1866  and  1867. 

(See  Appendix  U  6.) 

7.  8aUne  River,  Arkansas. — Before  improvement  this  river  was  ob- 
structed by  snags,  logs,  drift-piles,  and  overhanging  trees,  and  by  shoals. 
The  original  plan  for  improvement  contemplated  the  rendering  of  its 
channel  navigable  as  high  as  practicable  or  as  commerce  demanded  by 
the  removal  of  these  obstructions,  and  then  further  improvement  of  the 
shoals  if  the  commerce  wan-anted. 

There  was  expended  npon  this  river  up  to  June  30, 1885,  $20,951.70. 
This  has  given  much  relief  to  navigation,  and  has  practically  cleared 
the  river,  so  far  as  present  navigation  demands. 

During  the  fiscal  year  ending  June  30, 1886,  $404.56  has  been  ex- 
pended in  caring  for  the  property. 

Until  the  requirements  of  commerce  are  greater  than  they  are  now  it 
is  not  recommended  that  any  further  appropriation  be  made.  From 
$5,000  to  $6,000  per  year  would  keep  this  river  in  a  fair  navigable  con- 
dition during  medium  stages  of  water  for  250  miles  from  its  mouth — 
that  is,  up  to  Big  Island — should  it  be  required. 

Jtly  1, 1885,  amount  available $568  30 

teeayed  by  sale  of  fnel  to  officer 4  50 

572  80 
Jsly  1;  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 404  56 

Jaly  1, 1886>  outstanding  liabilities $10  00 

My  1, 1886,  amount  availalable 168  24 

(8ee  Appendix  U  7.) 

8.  VAnguiUe  River,  Arkansas. — This  river,  like  all  the  streams  in 
eastern  and  southeastern  portions  of  Arkansas,  before  being  improved 
was  obstructed  by  logs,  snags,  and  overhanging  trees,  and  the  shoals 
incident  to  the  accumulation  of  snags  and  logs.  The  original  plan  of 
improvement,  begun  in  1879,  contemplated  the  removal  of  these  ob- 
stacles, and  up  to  June  30, 1885,  $13,850.53  had  been  expended  in  such 
a  manner  as  to  remove  all  obstructions  to  navigation  at  medium  stages 
of  water,  leaving  a  balance  of  $3,149.47. 

No  plant  in  this  district  was  adapted  to  the  balance  of  the  work  re- 
faired  except  the  new  hand  snag-boat  A.  B.Johnson,  built  in  1885  for 
the  Saint  Francis  River  work.  It  was  deemed  advisable  to  attempt  no 
▼ork  on  this  river  until  this  boat  was  available.  During  the  year  end- 
ing June  30, 1886,  this  boat  became  available  from  the  exhaustion  of 
ha  own  appropriations,  and  a  beginning  was  made  upon  the  final  work 
«f  improvement,  $2,407.80  being  expended.  Continued  high  water  pre- 
sented the  prosecution  of  the  work  to  completion  during  that  year.  A 
•mtable  stage  of  water  is  expected  early  in  the  present  fiscal  year,  when 
it  is  believed  such  thorough  work  may  be  done  with  the  balance  re- 
gaining that  no  further  appropriation  will  be  needed  in  many  years. 

My  1, 1885,  amount  available $3,149  47 

My  1, 1886.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

Mtstandrag  July  1, 188* 2,407  80 

My  1, 1886,  outstanding  liabilities $56  15 

My  1,1886,  amount  available 741  67 

flee  Appendix  U  8.) 
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0.  Survey  of  Arkansas  River,  Arkansas,  from  Little  Rock  to  its  moutk— 
The  original  plan  for  this  survey  contemplated  covering  the  river 
with  a  series  of  triangles,  determining  the  shoreline,  both  at  high 
and  low  water,  the  position  of  the  bars  and  islands,  the  general  topog- 
raphy of  the  valley  to  the  blnffs,  when  these  are  not  too  far  from  the 
river,  the  depth  of  the  water,  the  ganging  of  the  river  at  various  points 
and  principal  tributaries,  the  nature  of  the  soil  and  character  of  the 
river-bed,  cross-sections  to  be  made  at  frequent  intervals,  the  slope  to 
be  accurately  determined,  and  all  other  attainable  data  to  be  collected 
that  will  bear  upon  the  problem  of  the  permanent  improvement  of  the 
navigation  of  the  river. 

There  had  been  expended  upon  this  project  to  June  30, 1885,  $17,361.79, 
which  had  completed  the  field  work  practically  and  placed  the  maps  in 
an  advanced  stage  of  completion. 

During  the  fiscal  year  ending  June  30, 1886,  $1,627.01  has  been  ex- 
pended in  completing  the  maps. 

Jnly  1,1885,  amount  available $1,990  71 

Received  by  Bale  of  fuel  to  officer 4  50 

1^93521 
July  1 ,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 1,687  01 

July  1,  1886,  amount  available 308  80 

(See  Appendix  IT  9.) 

10.  Continuation  of  survey  of  Arkansas  River  from  Wichita,  Kansas, 
to  Fort  Gibson,  Indian  Territory  (provided  for  in  the  river  and  harbor 
act  of  Angnst  2, 1882). — There  was  expended  to  Jnne  30, 1885,  opon 
this,  $9,120.87,  which  completed  the  field-work  in  an  indifferent  way, 
and  plotted  the  notes  after  a  very  rongh  fashion. 

During  the  fiscal  year  ending  June  30, 1886,  the  balance  of  the  allot- 
ment, $179.13, was  expended  in  putting  the  maps  in  a  little  better  shape, 
and  in  prepairing  a  rongh  tracing  to  forward  with  the  plans  and  esti- 
mates for  this  reach  of  river.  This  still  leaves  the  maps  in  a  very  un- 
satisfactory condition. 

A  report  was  prepared  and  submitted  January  23, 1886,  which  was 
printed  as  House  Ex.  Doc.  No.  90,  Forty-ninth  Congress,  first  session, 
with  full  plans  and  estimates  for  the  improvement  of  the  river  from 
Arkansas  City,  Kans.,  to  Fort  Gibson,  Indian  Territory. 

July  1, 1885,  amount  available 17913 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 17913 

Amount  appropriated  by  act  approved  August  5, 1886 1,125  00 

(See  Appendix  XT  10.) 

REMOVING-  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  THB 
MISSOURI  RIVERS— IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI  AM> 
KANSAS— GASCONADE  RIVER,  MISSOURI. 

Officer  in  charge,  Maj.  A*  M.  Miller,  Corps  of  Engineers. 

1.  Removing  snags  and  wrecks  from  the  Mississippi  and  Mil 
rivers. — Mississippi  River. — The  channel  of  this  river  was  greatly  ol 
strncted  by  the  presence  of  snags  and  other  obstructions  in  the  bed 
the  stream,  and  overhanging  timber  on  the  banks,  thns  materially  " 
terfering  with  navigation  on  the  river.    For  the  removal  of  these 
structions  appropriations  were  made  as  early  as  1824,  and  the  proj< 
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consisted  in  the  building  of  boats  suitable  for  pulling  the  snags,  &&,  and 
these  boats  were  almost  continually  employed  during  favorable  tyoating 
stages  in  pulling  the  snags,  &c,  and  cutting  the  leaning  timber. 

The  total  amount  expended  for  this  purpose  cannot  be  definitely  given, 
as  previous  to  the  appropriation  made  by  act  of  March  3, 1879,  no  stated 
amount  was  set  aside  for  this  improvement,  but  a  general  amount  was 
appropriated  to  be  applied  to  several  streams,  as  their  needs  required. 
From  the  time,  March  3, 1879,  when  the  first  specific  amount  was  ap- 
propriated up  to  June  30, 1885,  $484,495.04  was  expended  for  this  pur- 
pose. The  navigation  of  the  river  has  been  very  materially  improved 
by  this  method,  and  the  danger  of  accidents  to  boats  has  been  lessened. 

During  the  fiscal  year  ending  J  une  30, 1886,  $20,047.71  was  expended 
on  this  improvement.  One  snag- boat  was  employed  between  the  mouth 
of  the  Missouri  River  and  Vicksburg,  Miss.,  removing  obstructions. 
The  boat  worked  two  months,  removing  693  snags,  cutting  down  567 
trees,  and  traveling  a  distance  of  2,256  miles.  In  addition  the  boat  as- 
sisted in  saving  the  Government  plant  carried  down  the  river  with  the 
iee  when  the  gorge  below  Saint  Louis  broke  and  carried  the  fleet  with 
it  All  the  worst  obstructions  to  navigation  were  removed,  and  com- 
merce was  greatly  benefited  thereby. 

With  the  appropriation  asked  for  fiscal  year  ending  June  30, 1888,  it 
is  proposed  to  continue  the  snagging  operations  and  rebuild  one  of  the 
wooden  snag-boats  for  wrecking  purposes.  Should  this  be  done  the 
navigation  will  be  greatly  facilitated  during  the  low-water  season. 

No  definite  amount  can  be  stated  as  required  to  complete  this  proj- 
ect During  every  high-water  season  new  snags  and  other  obstruc- 
tions are  brought  down  and  lodged  in  the  channel ;  the  banks  are  also 
continually  caving  in  the  river,  and  it  is  necessary  to  cut  the  timber 
where  this  is  threatened  to  prevent  the  trees  being  caved  into  the  river 
and  forming  new  obstructions.  For  this  reason  an  annual  appropria- 
tion is  required  to  properly  carry  on  this  improvement. 

July  l,  1885,  amount  available f28, 455  59 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
ootfttanding  Jnly  1, 1865 20,047  71 

July  1, 1886,  amount  available 8,407  88 

Amount  appropriated  by  act  approved  August  5, 1886 56,250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 64,657  88 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  129,000  00 
<  Submitted  in  compliance  with  requirements  ox  section  2  of  river  and 
(  harbor  acts  of  1866  and  1867. 

(See  Appendix  V  1.) 

Mimuri  River. — The  necessity  for  the  improvement  of  this  stream 
▼as  first  recognized  in  1832,  as  its  navigation  was  rendered  difficult  and 
dangerous  by  numerous  snags,  &c,  in  the  channel  and  leaning  timber 
on  tie  banks  of  the  river. 

The  plan  adopted  for  its  improvement  was  the  removal  of  these  ob- 
structions by  snag-boats,  and  they  have  been  used  to  great  advantage 
in  seeming  the  result  aimed  at. 

The  first  appropriations  were  made  so  as  to  cover  the  needs  of  sev- 
ttftl  streams,  a  sufficient  amount  being  allotted  for  each  river  to  do  the 
work  required.  For  this  reason  the  total  amount  expended  on  this 
liter  for  the  removal  of  obstructions  cannot  be  given.  Since  June  18, 
«878,  however,  when  the  first  specific  appropriation  was  made,  up  to 
June  30, 1885,  $326,651.29  was  expended  in  that  manner.    The  expend- 
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iture  of  this  money  resulted  in  greatly  improved  navigation  daring 
the  low-water  season  when  the  snags  are  very  dangerous  obstructions. 

During  the  fiscal  year  ending  June  30, 1886,  $70,224.82  was  expended 
in  removing  obstructions  and  benefiting  navigation  and  in  building  the 
hull  of  a  new  snag-boat  for  this  river.  One  snag-boat  was  employed  in 
removing  obstructions,  working  eight  weeks  in  the  river.  Five  hun- 
dred and  forty-six  snags  were  removed,  the  boat  having  traveled  904 
miles.  The  hull  of  the  new  snag-boat  was  completed  and  accepted,  and 
contracts  for  upper  works,  cabin,  &c,  and  the  machinery  for  the  new 
snag-boat,  were  entered  into. 

During  the  coming  season  it  is  proposed  to  outfit  the  new  snag-boat, 
and,  as  far  as  the  funds  available  will  permit,  continue  the  snagging  op- 
erations. 

With  the  appropriation  asked  for  fiscal  year  ending  June  30, 1888,  it 
is  proposed  to  complete  the  outfit  of  new  boat  and  continue  the  snag- 
ging operations,  and  it  is  expected  that  the  worst  obstructions  can  be 
removed,  and  navigation  rendered  comparatively  safe. 

As  new  obstructions  are  continually  brought  down  the  river,  work  is 
required  every  year,  so  no  amount  can  be  given  as  required  to  com- 
plete this  work.    An  annual  appropriation,  however,  is  very  necessary. 

July  1, 1885,  amount  available 9113,348  71 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1835 $70,224  82 

July  1.  1886,  outstanding  liabilities 42,634  17 

112,858  99 

July  1, 1886,  amount  avaUable 489  7* 

Amount  appropriated  by  act  approved  August  5, 1886 22,500  00 

Amount  available  for  fiscal  year  ending  June  30,  1687 22,989  72 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1888 1. 44,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  I.) 

2.  Osage  River,  Kansas  and  Missouri. — The  navigation  of  this  stream 
was  greatly  interfered  with  by  obstructions  in  the  channel  and  shoal 
crossings.   , 

The  original  project,  adopted  in  1871,  was  to  obtain  a  low- water  navi- 
gation of  2  feet  by  means  of  dam  and  training-walls,  bat  this  was 
abandoned  and  no  other  definite  project  was  adopted.  The  improve- 
ments have  consisted  in  the  removal  of  overhanging  trees  from  the 
banks  and  of  snags  from  the  bed  of  the  stream  and  the  construction  of 
wing-dams  and  trainiqg-walls. 

The  amount  expended  to  June  30, 1885,  was  $190,000,  at  which  time 
the  navigation  was  in  a  fair  condition,  the  worst  obstructions  having 
been  removed. 

No  work  having  been  done  on  this  stream  since  June  11, 1883,  new 
obstructions  have  accumulated,  thus  hindering  navigation. 

With  the  amount  asked  for  fiscal  year  ending  June  30, 1888,  it  is  pro- 
posed to  continue  the  removal  of  obstructions,  and  increased  boating 
facilities  are  expected. 

An  annual  appropriation  is  required  to  keep  this  stream  in  navigable 
condition  by  the  removal  of  new  obstructions  that  are  brought  down 
during  the  floods.  No  stated  amount  can  be  given  as  required  to  com- 
plete the  improvement. 
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.Amount  appropriated  by  act  approved  August  5, 1886 $10,000  09 

I  AiiKKintthatcanbeprofitablveipendedinflscalyeareDdiiiff  June 30, 1888    10,000  00 
|<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acta  of  1866  and  1867. 

(See  Appendix  Y  2.) 

3.  Gasconade  River,  Missouri. — This  river  was  greatly  obstructed  by 
[J8nag8y  logs,  and  leaning  timber,  thereby  greatly  interfering  with  nav- 
igation. 

Work  was  commenced  on  this  stream  in  1880,  and  the  project  adopted 
for  its  improvement  consisted  in  the  removal  of  the  snags  and  logs  and 
the  cutting  of  the  leaning  timber. 

The  amount  expended  on  this  improvement  to  Jane  30,  1886,  was 
[$28,875.28,  and  at  that  time  the  navigation  was  improved  so  mnch  that 
iboats  could  navigate  the  stream  with  but  little  danger  and  for  longer 
periods  during  the  year.  During  the  fiscal  year  ending  Jnne  30, 1886, 
$195.67  was  expended  in  caring  for  plant,  no  field  work  having  been 
done. 

No  work  will  be  done  during  the  coming  season,  the  funds  on  hand 
Dot  being  sufficient  for  that  purpose,  unless  a  farther  appropriation  is 
I  made. 

With  the  amonnt  asked  for  fiscal  year  ending  Jnne  30, 1888,  it  is  pro- 
posed to  continue  the  removal  of  obstructions,  and  it  is  expected  that 
commerce  will  be  greatly  benefited  thereby. 

I    The  original  estimate  for  the  improvement  of  this  stream  was  $50,000, 
[of  which  $30,000  has  already  been  appropriated,  leaving  an  estimated 
rant  of  $20,000  to  complete  the  project.    This  amount  will  probably 
i  exceeded,  however,  as  new  obstructions  are  continually  brought  down 
river,  and  it  will  requite  a  small  amount  each  year  to  keep  the  ohan- 
open  after  the  principal  work  has  been  done. 

FiUyl,  1805,  amount  available $1,124  72 

Filly  1, 18H6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  JnJy  1, 1885 195  67 

[July  1, 1886,  amonnt  available '        929  05 

mnt  appropriated  by  act  approved  August  5, 1886 7,500  00 

it  available  for  fiscal  year  ending  June  30, 1887 8,429  05 

Amountthatcan beprofitably expended infiscalyearendingJune30, 1888    10,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  Y  3.) 


MISSISSIPPI    RIVER    COMMISSION. 

This  Commission,  organized  under  the  provisions  of  the  act  of  June 
1879,  reports  to  and  receives  instructions  from  the  Secretary  of 
rar,  through  this  office. 

The  Secretary  of  War  transmitted  to  the  House  of  Bepresentatives 

bonary  15, 1886,  a  report  from  the  Commission,  of  December  8, 1885, 

ibiting  the  financial  condition  of  their  work  on  December  1, 1885, 

the  operations  prior  to  that  date  and  subsequent  to  June  30, 1885, 

also  describing,  from  a  recent  inspection  of  the  river,  the  condition 

'the  work  of  improvement  executed  by  the  Commission.    This  report 

printed  as  House  Ex.  Doc.  No.  38,  Forty-ninth  Congress,  first  ses- 

(See  also  Appendix  V  V.) 
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The  estimates  for  the  fiscal  year  ending  Jane  30, 1888,  submitted  by 
the  Commission,  are  as  follows : 

For  improving  the  Mississippi  Elver  below  Cairo,  111 $5,000,000 

Continuing  surveys  of  the  river  between  Head  of  the  Passes  and  its  head- 
waters         100,000 

Salaries  and  traveling  expenses  of  Mississippi  River  Commission,  and  for 
salaries  and  traveling  expenses  of  assistant  engineers  under  them,  and 

for  office  expenses  and  contingencies 100,000 

Improving  harbors  on  the  riveroelow  Cairo,  III.,  namely : 

AtColumbus,  Ky $61,760 

At  Hickman,  Ky 251,750 

At  Memphis,  Tenn 25,000 

*     At  Greenville,  Mo 148,500 

At  New  Orleans,  La 606,600 

1,096,00 

Total 6,296,680 

MISSOURI   RIVER   COMMISSION. 

This  Commission,  organized  nnder  provisions  of  the  river  and  harbor 
act  of  July  5, 1884,  reports  to  and  receives  instructions  from  the  Secre- 
tary of  War,  through  this  office. 

The  first  report  of  the  Commission  was  transmitted  to  the  Senate  by 
the  Secretary  of  War  January  7, 1885,  and  printed  as  Senate  Ex.  Dot 
No.  24,  Forty-eighth  Congress,  second  session. 

The  second  report  of  the  Commission,  containing  in  detail  the  project 
of  surveys  and  of  works  of  construction  carried  oat  from  December  1, 
1884,  to  October  13, 1885,  was  printed  in  the  last  Annual  Report  of  this 
office. 

The  third  report,  describing  operations  under  their  charge  from  the 
close  of  the  fiscal  year  ending  June  30, 1885,  to  December  1,  1885, 
being  supplemental  to  that  above  mentioned,  was  transmitted  to  the 
House  of  Representatives  by  the  Secretary  of  War,  January  15, 1886, 
and  printed  as  House  Ex.  Doc.  No.  41,  Forty-ninth  Congress,  first  ses- 
sion.   (See  also  Appendix  W  W.) 

The  estimates  submitted  by  the  Commission  for  the  fiscal  year  ending 
June  30, 1888,  are  as  follows : 

For  improving  Missouri  River  from  month  to  Sionz  City,  Iowa 11,000,000 

For  surveys  and  examinations 120,000 

For  office  and  traveling  expenses  and  salaries  of  Commissioners 30, 000 

Total 1,150,000 

IMPROVEMENT   OF   THE  MISSOURI   RIVER  FROM  SIOUX  OITT,  IOWA, 

TO  FORT  BENTON,  MONTANA. 

Officer  in  charge,  Capt.  C.  B.  Sears,  Corps  of  Engineers. 

The  supervision  of  the  work  in  progress  on  this  portion  of  the  river 
having  passed  to  the  Missouri  River  Commission  by  provisions  of  the 
river  and  harbor  act  of  July  5, 1884,  report  of  operations  here  during 
the  fiscal  year  ending  June  30, 1886,  is  made  by  that  Commission. 

The  river  and  harbor  act  of  August  5,1886,  in  making  appropriations 
for  continuing  this  improvement,  returns  its  supervision  to  the  Chief 
of  Engineers,  as  heretofore. 

Amount  appropriated  by  act  approved  August  5,  1886 160,000  00 


\ 


Amount  tbat  can  be  profitably  expended  infiscal  year  ending  June  30, 1888  135,000  A 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 

Officer  in  charge,  Oapt  James  B.  Quinu,  Corps  of  Engineers. 

Daring  the  past  season  the  work  has  progressed  in  accordance  with 
present  project  and  has  consisted  in  the  construction  of  brush-dams, 
I  tor  the  closing  of  chutes  and  cut-offs  in  the  portion  of  the  river  below 
|  Glendive.  These  dams  aggregate  a  total  of  1,282  linear  feet  and  were 
built  at  an  average  cost  of  $5.79  +  per  linear  foot,  the  lowest  average 
rate  as  yet  reached  in  the  construction  of  such  works  on  the  Yellow- 
stone Biver. 

ESTIMATES. 


plant  to  continue  operations $14,000 

For  expenses  of  working  parties  for  one  season's  operations 25,700 

For  repairs  to  dams 5,000 

For  new  barges  and  dredge-boat 30,000 

Total  that  may  be  profitably  expended  during  the  next  year 74, 700 

Exclusive  of  repairs  to  dams  the  cost  of  the  improvement  of  the  river 
from  Glendive  to  the  mouth  will  not  probably  exceed  $106,000. 

July  1, 1885,  amount  available $10,112  32 

Jsly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $8,402  56 

July  1, 1886,  outstanding  liabilities 1,016  25 

9, 418  81 


My  1, 1686,  amount  available 693  51 

inoont  appropriated  by  act  approved  August  5, 1886 18,750  00 

ABMnnt  available  for  fiscal  year  ending  June  30,  1887 19,443  51 

I  Amount  (estimated)  required  for  completion  of  existing  project 106, 000  00 
Anoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
fiabflutted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W.) 

IMPROVEMENT    OF  THE    MISSISSIPPI   RIVER    FROM    THE    MOUTH    OF 
THE  ILLINOIS  TO  THE  MOUTH  OF  THE  OHIO. 

Officer  in  charge,  Mqj.  O.  H.  Ernst,  Corps  of  Engineers. 

The  supervision  of  the  work  in  progress  on  this  portion  of  the  river 
tfrviag  passed  to  the  Mississippi  Biver  Commission,  by  provisions  of 

Be  river  and  harbor  act  of  July  5, 1884,  report  of  operations  here  dur- 
p  the  fiscal  year  ending  June  30, 1886,  is  made  by  that  Commission. 
The  river  and  harbor  act  of  August  5, 1886,  in  making  appropriation 
far  continuing  this  improvement,  returns  its  supervision  to  the  Chief  of 
fagineers  as  heretofore. 

nt  appropriated  by  act  approved  August  5,  1886 $375,000  00 


B  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  600,000  00 
Submitted  In  compliance  with  requirements  of  section  2  of  river  and 
asrbor  acta  of  1866  and  1867. 

• 

pPROVEKKNT  OF  THE  MISSISSIPPI  RIVER  FROM  DBS  MOINES  RAPIDS 

TO  THE  MOUTH  OF  ILLINOIS  RIVER. 

Officer  in  charge,  Capt.  E.  H.  fiuffuer,  Corps  of  Engineers. 

_^Hie  supervision  of  the  work  in  progress  on  this  portion  of  the  river 
bring  passed  to  the  Mississippi  Biver  Commission  by  provisions  of  the 
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river  and  harbor  act  of  July  6, 1884,  report  of  operations  here  dnrinj 
the  fiscal  year  ending  Jane  30, 1886,  is  made  by  that  Commission. 
The  river  and  harbor  act  of  August  5, 1886,  in  making  appropi 
for  continuing  this  improvement,  returns  its  supervision  to  the  Chief 
Engineers  as  heretofore. 

Amount  appropriated  by  act  approved  August  5, 1886 $150,000 

i  Amount  that  can  b«profitobly  expended  in  fiscal  year  endineJiine  30, 1888  264,000 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

IMPROVEMENT   OF  THE  NAVIGATION  OF  THE  MISSISSIPPI    BET 
SAINT  PAUL  AND  DES  MOINES  RAPIDS,  INCLUDING  IMPRO 
AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS— OPERATION 
CARE  OF  THE  DES  MO  INKS  CANAL. 

Officer  in  charge,  Mqj.  A.  Mackenzie,  Corps  of  Engineers. 

1.  Upper  Mississippi  River;  operations  of  snag-hoots  and  dredged 
dkc. — There  being  no  funds  available  from  this  appropriation 
allotments  were  made  from  the  general  appropriations  for  improvemei 
of  the  river  between  Saint  Paul  and  the  month  of  the  Illinois  River, 
means  of  which  the  snag-boat  General  Barnard  was  enabled  to  mi 
one  harried  trip  over  the  district  named.  Only  the  worst  obstruct* 
were  removed.  The  snag-boat  J.  G.  Parke  was  not  in  commission  di 
ing  the  year.  From  lack  of  care  during  the  past  year  the  river  is  n< 
more  obstructed  by  snags  and  overhanging  trees  than  for  several 
The  total  amonnt  expended  for  snag-boat  service  on  Upper  Mississipi 
River  between  Saint  Paul  and  the  mouth  of  the  Missouri  to  July  1,  II 
is  $502,140. 

The  officer  in  charge  submits  an  estimate  of  $30,000  for  operating 
snag-boats  during  fiscal  year  ending  June  30, 1888,  and  reoommi 
that  the  appropriation  be  made  a  permanent  one,  such  as  those  ma 
for  the  Government  canals,  in  order  to  do  away  with  the  trouble  e: 
perlenced  through  the  failure  of  river  and  harbor  bills. 

Amount  appropriated  by  act  approved  August  5,  1886 $22,500 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    30, 000 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  X  1.) 

2.  Mississippi  Biter  from  Saint  Paul  to  Des  Moines  Rapids. — Wij 
the  small  amount  of  rands  available  but  little  work  could  be  doi 
During  the  year  the  work  of  improvement  was  carried  on  in  the  ooj 
struction  of  brush,  rock,  and  pile  dams  and  shore  protections  at 
Paul,  between  Saint  Paul  and  Hastings,  in  vicinity  of  Fountain  Oil 
and  in  Coon  and  Oassville  sloughs.    A  small  island  below  Alma,  v< 
troublesome  to  raft  navigation,  was  removed  by  dredge.    Consideral 
dredging  was  done  at  West  Saint  Paul  to  form  a  basin  or  harbor  th< 
and  a  system  of  buoys  was  maintained  on  Sock  Island  Rapids. 

Though  the  river  reached  a  low  stage  in  September,.  1885,  the  la 
boats  were  able  to  reach  Saint  Paul  throughout  the  season,  owing 
improvements  made  in  former  years. 

The  work  is  no  longer  experimental,  but  certain  of  good  results, 
the  Government  is  now  well  provided  with  equipments  in  the  wa>y„ 
steamboats,  barges,  &c,  and  can  expend  to  advantage  the  aim 
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($1,500,000)  recommended  by  the  officer  in  charge.   The  total  amount  ex- 
pended to  July  1, 1886,  under  this  title  of  appropriation  is  $1,170,915.10. 

Myl,  188a,  amount  available $75,992  45 

Jteeeived  from  sale  of  fuel $105  03 

feceired  from  sale  of  rock 1,078  05 

1, 183  08 

77, 175  53 
July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 68,090  63 

July  1, 1866,  outstanding  liabilities 215  65 

68,306  28 

I  Jaly  1, 1886,  amount  available 8,869  25 

[Amount  appropriated  by  act  approved  August  5, 1886 382,500  00 

Aaomit  available  for  fiscal  year  ending  June  30, 1887 391,369  25 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888  500, 000  00 
i  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 

(See  Appendix  X  2.) 

3.  Mississippi  River  from  Des  Moines  Rapids  to  mouth  of  the  Illinois 

'.—In  April,  1885,  an  allotment  of  $5,000  was  assigned  to  Mqjor 

lenzie  from  this  appropriation  for  snag-boat  operations.    Of  the 

mnt  available  July  1, 1885,  a  portion  was  expended  during  the  year 

removing  snags  between  Keokuk  and  the  Illinois  River,  and  in  care 

id  repair  of  snag-boats  General  Barnard  and  J.  G.  Parke. 

1.1885,  amount  available $4,324  50 

1. 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 2,598  54 

1,1886,  amount  available 1,725  96 

t  appropriated  by  act  approved  August  5, 18^6 150,000  00 


Amount  available  for  fiscal  year  ending  June  30, 1887 151,725  96 

(See  Appendix  X  3.) 

ii.  Harbors  of  Refuge  in  Lake  Pepin :  Harbor  at  Stockholm,  Wisconsin. — 
Hbe  project  for  this  work  proposed  the  building  of  a  breakwater  to  protect 
nod  facilitate  the  landing  of  steamboats  aud  afford  safety  to  rafts  caught 
[in  the  lake  by  storms.  A  crib-work  pier  579  feet  in  length  was  com- 
peted during  the  fall  of  1885.  It  has  passed  through  one  winter  without 
Wmg  injured  by  ice,  and  has  already  proved  of  considerable  advantage 
boats  and  raits.  The  amount  expended  to  June  30, 1 886,  is  $  1 8,748.41. 
further  appropriation  is  asked  for  for  the  fiscal  year  ending  June 
1888. 

1, 1885,  amount  available $20,831  30 

1, 1866,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
tatstanding  July  1,  1885 14,579  71 

1,1886,  amount  available 6,251  59 

(See  Appendix  X  4.) 

5.  Harbors  of  refuge  in  Lake  Pepin :  Harbor  at  Lake  City,  Minnesota.— 
project  for  this  work  proposed  the  building  of  a  breakwater  to  pro- 
and  facilitate  the  landing  of  steamboats  and  afford  safety  to  rafts 
;ht  in  the  lake  by  storms.  No  work  has  as  yet  been  done,  and  no 
ey  expended,  but  preparations  are  being  made  for  constructing  a 
on  a  plan  so  modified  as  to  afford  reasonably  good  results  with  the 
"  amount  of  money  available- 
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July  1, 1685,  amount  available , $25,000  00 

July  1, 1886,  amount  available 25,000  00 

Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1687 35,000  00 

(See  Appendix  X  5.) 

« 

6.  Removal  of  bar  in  Mississippi  River  opposite  Dubuque,  Iowa. — The 
original  project  for  this  work  embraced  the  removal  of  the  bar  extend- 
ing along  the  river  front  bo  as  to  give  4  feet  at  extreme  low  water.  The 
bar  had  been  very  troublesome  at  low  water,  nearly  blockading  the 
city  and  causing  boats  to  make  a  wide  detour  to  effect  a  landing. 

The  work  heretofore  accomplished  has  consisted  in  dredging  away 
the  bar  along  the  landings  and  in  mid-river,  affording  ample  depth  at 
all  stages  and  furnishing  a  wide  and  deep  entrance  to  the  ice- harbor. 

During  the  past  year  the  bars  opposite  to  and  above  the" entrance 
to  the  ice-harbor  and  along  the  shore  for  about  1,000  feet  above  were 
removed  by  dredge  to  the  depth  of  4£  feet  at  low  water,  as  also  consid- 
erable deposits  at  the  lower  landings  and  at  the  foot  of  the  mid-river 
bar :  37.968  cubic  yards  of  material  were  disposed  of  by  dumping  on 
the  oar  below  Dunlieth. 

This  work  affords  about  1,200  feet  of  additional  landings  for  steam- 
boats and  rafts. 

The  amount  expended  to  June  30. 1886,  is  $39,140.69. 

No  further  appropriation  is  asked  for. 

July  1, 1885,  amount  available 97,141  88 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 5,282  51 

July  1, 1886,  amount  available 1,859  31 

(See  Appendix  X  6.) 

7.  Ice-harbor  at  Dubuque,  Iowa. — The  project  for  this  work,  submitted 
December  31,  1880,  proposed  to  deepen  and  enlarge  Waplete  Cat,  a 
basin  used  by  boats  for  years  as  a  winter  harbor,  so  as  to  afford  6  feet 
depth  at  extreme  low  water  over  an  area  of  about  500,000  square  feet. 
Hie  original  estimate  was  $40,000,  and  that  amount  was  appropriated 
in  two  installments. 

Some  minor  modifications  in  the  plan  have  afforded  an  increase  ot 
dredged  area  to  520,000  square  feet,  and  that  portion  of  the  work  is  com- 
pleted. The  amount  now  available  will  be  sufficient  to  protect  the  first 
street  side  of  the  harbor  whenever  the  city  sees  fit  to  establish  the 
proper  width  and  slope  at  that  street.  The  amount  expended  to  June 
30, 1886,  is  $35,496.01. 

No  further  appropriation  is  asked  for. 

July  1, 1*85.  amount  available $11,254  20 

July  1, 188o,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 6,750  21 

July  1^1886,  amount  available 4,503  99 

(See  Appendix  X  7.) 

8.  Rock  Island  Rapids,  Mississippi  River. — During  the  past  year  a  sys- 
tem of  buoys  for  guidance  of  navigators  was  maintained,  the  expense 
of  which  was  borne  by  the  general  appropriation  for  the  river  from  Saint 
Paul  to  Des.Moines  Rapids,  there  being  no  money  specially  appropriated 
for  the  purpose. 

The  officer  in  charge  recommends  an  annual  appropriation  of  $5,000 
to  provide  for  the  care  of  the  Bock  Island  Rapids  by  maintaining  the 
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em  of  buoys  and  removing  sand,  loose  rock,  bowlders,  &c,  from  the 
el,  and  farther  nrges  that  the  Bock  Island  Rapids  be  put  on  the 
e  basis  as  the  canal  at  the  Des  Moines  Rapids  and  be  provided  for 
a  permanent  annual  appropriation. 
Tbe  amount  expended  to  June  30, 1886,  is  $1,166,608.50. 
The  river  and  harbor  act  of  August  5, 1886,  appropriates  the  sum  of 
,#6,000  to  be  applied  to  tbe  removal  of  the  rock  at  Duck  Greek  Chain. 

(See  Appendix  X  8.) 

9.  Des  Moines  Rapids,  Mississippi  River. — This  work  was  commenced 
in  1866.  The  adopted  plan  consisted  in  building  a  closed  canal  8  miles 
Jong  and  in  cutting  an  open  channel  in  the  rocky  bottom  of  the  river 
•ver  the  remaining  4  miles  of  the  rapids.  The  canal  was  opened  Au- 
gust, 1877,  although  not  fully  completed,  and  has  been  in  operation 
brinee  that  time. 
The  work  of  the  past  year  has  consisted  in  the  continuation  of  rip- 
ping canal  embankment,  cutting  of  stone  preparatory  to  raising  side- 
tails  of  lower  lock,  building  two  additional  cribs  above  the  guard-lock 
facilitate  entrance  to  the  canal,  and  repairing  portions  of  the  plant, 
e  work  remaining  to  be  done  to  complete  this  work  in  accordance 
vith  the  modified  project  is  as  follows: 

Completing  blasting  and  dredging  in  open  channel,  raising  lock-walls 
of  middle  and  lower  locks  4  feet,  refilling  and  completing  paving  of 
embankment,  building  two  sluices  for  removing  sediment,  building  an 
office  at  lower  lock,  and  completing  the  lock  grounds.  There  is  also 
yto  be  built,  in  accordance  with  requirements  of  the  act  of  Congress  of 
Joly  5, 1884,  a  pier  connecting  the  outer  wall  of  the  canal  with  the  pier 
if  Keokuk  Bridge,  for  which  purpose  $10,000  was  allowed  by  Congress. 
The  amount  of  money  allotted  by  Congress  for  pier  construction  is 
lot  sufficient  for  the  purpose,  and  it  has  not  been  deemed  prudent  or  in 
interest  of  navigation  to  commence  the  work  until  funds  are  availa- 
for  its  completion.  It  is  now  thought  that  a  floating  boom,  which 
probably  be  built  for  the  $10,000  available,  will  be  preferable  (con- 
ering  relative  cost)  to  the  permanent  pier. 

There  has  been  appropriated  and  allotted  for  this  work  $4,491,700,  and 
net  cost  to  the  United  States  to  date  has  been  $4,480,680.88.  There 
now  required  to  complete  work  in  accordance  with  modified  project 
~  1,745,  making  estimated  total  cost  of  work  $4,582,425.88.  Certain 
in  previous  reports  of  appropriations  and  cost  are  now  corrected 
the  figures  here  given  are  absolutely  correct. 
The  good  of  this  work  requires  that  the  amount  needed  for  comple- 
te granted  at  as  early  a  date  as  is  practicable.  The  work  has  now 
fogged  through,  many  years  and  its  total  cost  has  been  increased 
thereby.  When  the  improvement  of  the  Des  Moines  Rapids  is  com- 
the  expense  of  operating  the  Des  Moines  Bapids  Canal  will  be 
what  reduced. 

1, 1885,  amount  available $30,387  15 

ly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
tttatanding  July  1, 1685 20,387  15 

1, 1S96,  amount  available 10,000  00 

it  appropriated  by  act  approved  August  5,  1886 26,250  00 

it  available  for  fiscal  year  ending  June  30, 1887 36,250  00 


254   REPORT  OP  THE  CHIEP  OP  ENGINEERS,  tt.  S.  ARMY. 

Amount  (estimated)  required  for  completion  of  existing  projects $30, 496  00 

Amount  added  for  completion  of  modified  projects 45,000  00 

75,496  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  9.) 

10.  Operating  and  care  Bee  Moines  Rapids  Canal. — During  the  past 
fiscal  year  the  Des  Moines  Rapids  Canal  was  open  for  navigation  238 
days,  during  which  time  there  passed  through  it  784  steamboats  and 
218  barges,  carrying  22,221  passengers,  66,001  tons  merchandise,  465,681 
bushels  grain,  22,769,823  feet  of  lumber,  3,195,360  feet  of  logs,  8,253,000 
shingles,  and  4,302,800  lath. 

A  favorable  stage  of  water  during  the  spring  of  1886  permitted  boats 
and  rafts  to  pass  over  the  rapids  around  the  canal,  and  the  traffic  of 
the  year  was  thereby  reduced.  Repairing  canal  embankments  and  re- 
moving deposits  washed  in  from  adjoining  bluffs  were,  as  heretofore,  a 
continued  source  of  trouble  and  will  so  continue  until  the  improvement 
of  the  Des  Moines  Rapids  according  to  modified  project  is  completed. 
Sixty-five  thousand  nine  hundred  and  seventy  cubic  yards  of  material 
were  removed  from  the  canal  by  dredges  during  the  year. 

Electric  lights  were  put  up  at  Guard  Lock  during  the  year,  and  the 
similar  lighting  of  Middle  Lock  during  coming  year  will  complete  the 
system.  The  approved  project  for  past  fiscal  year  authorized  the  ex- 
penditure of  445,500.  The  expenses  of  year,  including  outstanding 
liabilities  of  previous  year  and  extensive  repairs,  have  been  $43,009.53. 

There  has  been  appropriated  and  allotted  to  date  for  this  work 
$300,500.  and  the  net  expense  to  the  United  States  for  same  time  has 
been  $360,497.41.  These  figures  are  absolutely  correct,  and  eliminate 
certain  errors  which  have  found  their  way  into  previous  reports. 

The  standing  estimate  for  operating  and  care  of  canal,  including 
ordinary  repairs,  &c,  is  $40,000,  and  when  improvement  of  the  Des 
Moines  Rapids  and  Oanal  and  the  river  improvement  in  the  vicinity  of 
Montrose  are  completed,  expenses  can  be  brought  considerably  inside 
of  this  amount,  but  at  present  the  large  expenses  for  dredging  and  re- 
pairs to  embankment  may  necessitate  a  slight  increase  of  expense  over 
that  originally  contemplated.  By  the  approved  project  for  the  fiscal 
year  ending  June  30, 1887,  a  possible  expenditure  of  $40,000  is  author- 
ized. 

Amount  available  on  approved  project  for  fiscal  year  ending  Jane  30, 1886  $45, 500  00 

July  1, 1885,  balance  on  hand $12  12 

Jane  30, 1886,  amount  drawn  from  Treasury  under  indefinite  ap- 
propriation      43,000  00 

43, 012  12 

June  30, 1886,  amount  expended  during  fiscal  year,  including  $60.82  out- 
standing June  30,  1885 : 43,009  63 

June  30,  1886,  balance  on  hand 2  59 


July  1, 1886,  amount  available  under  indefinite  appropriation  on  approved 
project  for  fiscal  year  ending  June  30, 1887 45,000  00 

(See  Appendix  X  10.) 

11.  Dry-dock  at  Des  Moines  Rapids  Canal. — The  project  for  this  work 
provides  for  the  building  on  the  river  side  of  Des  Moines  Rapids  Canal, 
above  Middle  Lock,  of  a  dry-dock  400  feet  long  and  100  feet  wide,  wittr* 
gates  giving  an  opening  of  80  feet  into  the  canal.    The  estimated  cost 
is  $125,000. 
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For  work  of  past  year  there  has  been  available  bat  $8,555.72,  and 
comparatively  little  work  has  been  accomplished.  The  present  condi- 
tion of  dock  is  as  follows :  The  earthen  embankment  has  been  finished, 
the  paving  on  outer  slope  and  on  a  large  portion  of  inner  slope  of  dock 
embankment  has  been  completed ;  the  sluice-ways  have  been  completed, 
excepting  arched  covering  and  coping. 

The  principal  work  remaining  to  complete  dock  is  the  construction  of 
abutments,  wing-walls,  and  gates  at  entrance  to  dock,  paving  prisms, 
completing  sluice-ways,  and  paving  of  inner  slope  of  embankment,  re- 
moving portion  of  canal  embankment,  and  placing  pumping  machinery. 

There  has  been  appropriated  for  this  work  to  date  $60,000,  and  there 
is  required  to  complete  this  work  according  to  approved  project  $65,000. 
The  allowance  of  this  amount  in  one  sum  and  at  an  early  date  will  be 
in  the  interest  of  economy. 

July  1, 1885,  amount  available 98,555  72 

July  1, 1886,  amount  expended  during  n*cal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 8,555  72 

Amount  appropriated  by  act  approved  August  5,  1886 48,750  00 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 250  00 
Amouo  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1888    16, 250  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  11.) 

PRESERVATION  OP  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVE- 
MENT OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OF 
CHIPPEWA  AND  SAINT  CROIX  RIVERS,  WISCONSIN,  AND  OF  MINNE- 
SOTA RIVER  AND  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 
DAKOTA — RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI. 

Officer  in  charge,  Maj.  Charles  J.  Allen,  Corps  of  Engineers. 

1.  Preservation  of  the  Falls  of  Saint  Anthony. — In  1868  an  attempt  by 
private  parties  to  tunnel  under  the  limestone  ledge  forming  the  Falls 
was  followed  by.  undermining  and  subsidence  of  a  large  portion  of  the 
ledge.  This,  with  the  rapid  recession  of  the  crest,  threatened  the  ex- 
istence of  the  Falls,  and  the  aid  of  Congress  was  invoked,  the  plea  be- 
ing that  destruction  of  the  Falls  would  result  in  converting  the  river 
above  them  into  a  series  of  rapids  to  the  destruction  of  its  navigation. 
The  first  appropriation  made  by  Congress  to  preserve  the  Falls  of  Saint 
Anthony  was  $50,000,  by  act  approved  July  11, 1870.  This  was  followed 
by  three  appropriations  of  $50,000  each,  in  1871,  1872,  and  1873,  the 
whole  aggregating  $200,000,  which  was  applied  in  efforts  to  avert  the 
threatened  danger  by  surrounding  the  chasms  by  coffer-dams  and  a 
stone  wall ;  also,  in  closing  the  openings  or  tunnels  leading  from  the 
chasms  with  gravel,  clay,  &c. 

The  present  project  for  the  preservation  of  the  Falls,  adopted  in  1874, 
provided  for  the  construction  of  a  concrete  dike  underneath  the  lime- 
stone ledge  to  prevent  percolation  through,  and  consequent  destruction 
of,  the  soft  underlying  sand-rock ;  the  construction  of  flooding,  or  roll- 
ing, dams  to  keep  the  upper  surface  of  the  ledge  flooded  during  the 
winter  in  order  to  prevent  injurious  action  upon  it  of  frost ;  and  a  tim- 
ber aproti  and  wings  to  prevent  recession  of  the  crest  and  consequent 
destruction  of  the  dike.  The  dike  was  completed  in  1876  and  the  other 
works  by  1878.  Since  1878  work  has  been  confined  to  the  preservation 
and  repair  of  the  timber  structures.  No  work  of  repairs  was  done  dur- 
ingfthe  past  fiscal  year  for  want  of  funds. 

The  concrete  dike  Is  in  good  condition,  but  the  wing  and  apron  are 
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very  much  undermined  by  the  action  of  ice  and  water,  and  of  loose 
saw-logs,  which  find  their  way  to  the  apron  from  the  log-booms  above 
the  Falls. 

The  rock  filling  of  the  apron  crib- work  has  been  removed  in  large 
part  by  the  undermining  action  of  the  water,  and  the  deck  planking  is 
in  parts  torn  off  by  running  ice  and  logs.  Should  the  timber  apron  be 
destroyed  the  ledge  would  recede  until  the  concrete  dike  would  be  en- 
dangered. The  dike  was  constructed  simply  to  serve  as  a  diaphragm 
impervious  to  running  water,  and  is  not  calculated  to  withstand — un- 
aided by  the  sand-rock  on  its  down-stream  side — pressure  due  to  a  great 
head  of  water. 

The  occupation  of  about  two-thirds  the  width  of  the  stream  above 
the  crest  of  the  Falls  by  the  dams  and  other  works  of  the  water-power 
companies  chartered  in  1857,  forcing  the  greater  part  of  the  flood  vol- 
umes of  the  river  through  a  width  of  450  feet,  narrowing  down  to  360 
feet,  and  through  a  fall  of  45  feet  to  act  upon  the  river  bed  at  the  foot 
of  the  Falls  accelerated  the  rate  of  recession  of  the  crest  prior  to  the 
completion  of  the  apron,  and  renders  the  work  of  protection  at  the 
present  time  difficult  and  expensive. 

The  officer  in  charge,  after  stating  his  opinion  that  the  best  plan  to  se- 
cure the  preservation  of  the  Falls  would  consist  in  the  removal  of  most, 
if  not  all,  the  mill-dams  from  the  bed  of  the  stream,  extending  the  roll- 
ing-dams from  bank  to  bank,  and  largely  extending  the  apron-work, 
estimates  that  should  the  Government  adhere  to  the  present  project  of 
exterior  protection  the  cost  of  repairs  and  extensions  immediately  nec- 
essary would  be  $210,000,  of  which  amount  $150,000  could  be  expended 
in  the  fiscal  year  ending  June  30,  1888,  toward  extending  the  main 
apron  along  the  front  of  Farnham  and  Lovejoy's  mill-pond,  protecting 
this  front  so  far  as  necessary,  removal  of  a  portion  of  the  point  of  rocks 
from  the  river,  near  the  lower  end  of  the  pond,  in  order  to  reduce  the 
eddy,  repairing  the  main  apron  and  east  apron,  continuing  the  line  of 
submerged  cribs  across  the  bed  of  the  river  at  the  toe  of  the  apron,  and 
for  general  repairs. 

The  total  amount  expended  under  the  present  project  (including  in 
this  the  appropriation  of  $10,000  for  a  log  sluice  by  act  of  Congress  ap- 
proved March  30, 1879)  to  June  30, 1886,  including  outstanding  liabil- 
ities, is  $414,985.29. 

July  1,1885,  amount  available $459  29 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 1885 $357  75 

July  1,  1886,  outstanding  liabilities 86  83 

444  58 

July  1,1886,  amount  available 14  71 

I  Amount  (estimated)  required  for  project 210,000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  1.) 

2.  Mississippi  River  above  Falls  of  Saint  Anthony,  Minnesota.—* The 
present  project,  adopted  in  1880,  consists  in  improvement  of  the  river 
mainly  between  Aitken  and  Grand  Bapids,  a  distance  of  165  miles,  by 
removal  of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels, 
and  construction  of  wing-dams  where  necessary  to  afford  3  feet  depth 
during  low- warer  stage.  The  cost  is  based  upon  the  results  of  a  survey 
in  1874,  the  estimate  for  improving  the  extent  of  river  from  Conradah 
Shoals  to  Grand  Bapids,  252  miles,  including  the  stretch  from  Aitken 
to  Grand  Bapids,  being  placed  at  $54,127.50.    The  last  appropriation 
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far  this  improvement  was  that  of  $10,000  by  the  river  and  harbor  act 
pasted  August  2,  1882. 

No  work  was  done  npon  the  channels  during  the  past  fiscal  year  for 
want  of  funds. 

Total  expended  under  the  present  project  to  June  30, 1886,  including 
tatetandiog  liabilities,  $34,998.10. 

Before  improvement  commenced  in  1880,  the  stream  between  Aitken 
tod  Grand  Bapids  was  so  obstructed  that  at  low,  and  even  high,  stages 
•f  water,  navigation  was  difficult  and  at  times  almost  impossible  for 
steamers  of  lightest  draught.  There  is  now  a  general  depth  in  the  im- 
proved channels  of  3  feet  at  low  water,  and  the  three  completed  reser- 
voirs at  the  headwaters  of  the  Mississippi  Biver  above  Grand  Bapids 
Bay  be  relied  upon  henceforth  to  provide  sufficient  depth  for  the  steam- 

Cwkioh  tarty  passengers,  supplies,  and  freight  to  the  settlements  and 
ibermen's  camps  above  Aitken ;  but  there  are  many  snags,  leaning 
0nes,  bowlders,  and  gravel-bars  yet  remaining  to  be  removed,  as  they 
contract  the  channels  and  thus  interfere  with  the  movement  of  steamers 
at  any  stage  of  water. 
I   Prior  to  the  adoption  of  the  present  project  the  sum  of  $45,000,  ap- 

Kpriated  by  acts  of  Congress  June  23, 1874,  and  August  14, 1876,  had 
n  expended  between  the  Falls  and  Saint  Oloud,  76  miles  above  the 
Jails,  in  the  removal  of  sand,  gravel,  and  bowlder-bars,  and  construc- 
tion of  wing-dams.  But  steamboat  navigation  having  discontinued 
tpon  that  stretch  of  river,  the  present  project  was  adopted,  as  already 
",  in  1880. 
The  sum  of  $15,000  asked  for  the  fiscal  year  ending  June  30, 1888,  is 
be  expended  in  continuing  removal  of  obstructions  to  navigation 
een  Aitken  and  Grand  Bapids. 

1, 1885,  amount  available $251  90 

j  L 1886.  amount  expended  during  fiscal  year,  exclusive  of 

^liabuities  outstanding  July  1,1885 $246  33 

Jslyl,l^outetandiiig  liabilities 3  67 

250  00 


Jilj  1, 1886,  amount  available 1  90 

1  Amount  (estimated)  required  for  completion  of  project,  viz,  improve- 
ment between  Grand  Bapids  and  Conradi's  Shoals 19,127  50 
AmouDtthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     5,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  2.) 

!  3.  Construction  of  lock  and  dam  on  Mississippi  Biver  at  Meeker's  Island, 
**-«ae»otflk— The  project  for  this  work  is  given  in  the  report  of  the  Chief 
Engineers  for  the  fiscal  year  ending  June  30, 1874,  and  the  cost  esti- 
*  at  $922,121.46,  the  object  being  to  connect  with  the  improvement 
sf  the  Mississippi  Biver  below  Saint  Paul,  so  as  to  secure  steamboat 
navigation  up  to  the  Falls  of  Saint  Anthony. 
Ho  improvement  of  the  river  between  Saint  Paul  and  the  site  of  the 
lock  and  dam  has  been  authorized  by  Congress, 
act  approved  July  23, 1868,  made  a  grant  of  200,000  acres  of  pub- 
hods  to  the  State  of  Minnesota  to  aid  in  constructing  a  lock  and 
at  this  point  in  accordance  with  plan  and  estimate  previously  sub- 

ffce  act  of  March  3, 1873,  appropriated — 

eonstroction  of  the  lock  and  dam  on  the  Mississippi  Biver  at  Meeker's  Island, 

according  to  the  surveys  and  plans  of  the  war  Department,  twenty-five 

s  JYwfcM,  That  ail  rights  and  claims  in  and  to  said  land  grant  made 

17B 
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to  the  State  of  Minnesota  for  the  above  work  by  act  approved  July  twenty-third, 
eighteen  hundred  and  sixty-eight,  shall  be  rally  relinquished  to  the  United  States 
before  any  of  this  appropriation  is  expended. 

None  of  this  appropriation  has  been  used,  the  required  relinquish- 
ment not  having  been  made,  and  the  appropriation  has  been  lying  un- 
used for  thirteen  years. 

No  appropriation  is  asked  for  the  fiscal  year  ending  Jane  30, 188$. 

Jaly  1,  1885,  amount  available,  subject  to  conditions  in  act $25, 000  00 

July  1,  1886,  amount  available,  subject  to  conditions  in  act 25, 000  00 


I 


Amount  (estimated)  required  for  completion  of  existing  project 897,121  46 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  3.) 

4.  Chippewa  River,  Wisconsin. — This  work  consists  in  the  coifstrtictioo 
of  dams  and  jetties  to  confine  the  low- water  volume  to  a  practicable 
channel,  and  in  revetment  of  caving  bends,  between  Eau  Claire  and  the 
mouth  of  the  river,  a  distance  of  57  miles.  The  project  was  adopted  in 
1876,  and  its  cost,  based  upon  the  results  of  an  examination  in  1875, 
was  placed  at  $75,790 ;  revised  estimates  in  1883,  however,  brought  the 
cost  up  to  $132,476.35. 

Work  on  the  improvement,  during  the  past  fiscal  year,  was  limited  to 
some  needed  repairs  to  the  west  jetty  at  the  mouth  of  the  river,  the 
balance  of  funds  available  from  the  appropriation  of  1884  only  sufficing 
for  small  repairs. 

Expended  to  June  30,  1886,  including  outstanding  liabilities,  $97- 
380.13. 

Wherever  dams  and  jetties  have  been  constructed  the  low-water  chan- 
nel has  been  benefited,  a  depth  of  3  feet  being  generally  maintained 
where,  before  improvement,  the  depth  seldom  exceeded  18  inches.  The 
improvement  has  been  principally  confined  to  the  16}  miles  of  river  be- 
tween the  mouth  and  Durand. 

The  jetties  at  the  mouth  of  the  river  have  been  of  great  benefit  to 
raft  and  steamboat  navigation  in  securing  a  stable  channel  of  sufficient 
depth  where,  before  improvement  commenced,  there  was  a  broad  bar 
intersected  by  shallow,  shifting  channels  passable  with  difficulty  at 
times  of  low  water  by  rafts  and  steamers. 

A  number  of  shoals  between  Durand  and  the  mouth  yet  need  im- 
provement. Improvement  of  the  channel  at  Shaw's  Rapids,  Eau  Claire, 
is  much  needed,  the  flood  of  September,  1884,  having  almost  obliterated 
the  old  channel  at  that  point. 

The  sum  of  $30,000  asked  for  the  fiscal  year  ending  June  30, 1888,  to 
be  expended  in  furtherance  of  the  plan  of  improvement  from  the  mouth 
to  Eau  Claire,  including  Shaw's  Rapids. 

July  1, 1885,  amount  available $1,710  63 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $1,074  76 

Julyl,  1886,  outstanding  liabilities 16  00 

1,09078 

Julyl,  1886,  amount  available 619  9 

Amount  appropriated  by  act  approved  August  ft, 1886 18,75009 

Amount  available  for  fiscal  year  ending  June  30,  1887 19,309  9 


t 


compliance  with  requirements 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  4.) 
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5.  Chippewa  Biver,  at  TeUotc  Banks,  Wisconsin. — The  object  of  this 
rork  is  to  prevent  erosion  of  the  high  sand-banks  or  bluffo  on  the  Chip- 

>wa  Biver  below  Eau  Claire  and  thereby  relieve  the  channels  of  this 
iver  and  of  the  Mississippi  below  the  junction  of  the  two  streams  from 
masses  of  sand  contributed  by  those  banks. 

The  project  for  improvement  was  adopted  in  1883  following  an  appro- 
>riation  of  $30,000  for  the  work  by  act  of  Congress  passed  August  2, 
1882.  The  estimated  cost  of  the  work,  based  upon  the  results  of  a  sur- 
rey reported  upon  January  30,1875,  was  originally  placed  at  (64,102.90. 

te  estimate,  however,  as  revised  June  30, 1883,  was  increased,  it  hav- 
ig  been  found  from  experience  as  the  work  progressed  that  the  cost 
linear  foot  of  protection  was  about  $4,  thus  making  the  cost  of  pro- 
ting  the  24,000  .linear  feet  of  banks  $96,000. 

Tfyp  protection  work  consists  of  revetment  of  pilefy  brush,  and  sand 
fc  foot  of  slopes. 

Linear  feet. 

iks  protected  since  commencement  of  work 4,969 

lb  partially  protected  since  commencement  of  work 3,145 

upon  which  no  work  has  been  done 15,886 

Total  expended  on  the  project  to  June  30, 1886,  including  outstanding 
abilities,  $29,746.16. 

No  work  of  protection  was  done  during  the  past  fiscal  year  for  want 
foods. 

The  sum  of  $30,000  asked  for  the  fiscal  year  ending  June  30, 1888,  to 
expended  in  completing  the  work  at  Waubeek,  Bumsey's,  and  Mary 
banks. 

1. 1885,  amount  available 9296  59 

«/  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 |37  75 

Ij  1, 1886,  outstanding  liabilities 4  00 

41  75 

1.1886,  amount  available 254  84 

I  Amount  f  estimated)  required  for  completion  of  existing  project 66, 000  00 

lAttounttbatcanbepron^blyexpendedmn  15,000  00 
Submitted  in  compliance  with  requirements  of  section  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  5.) 

6.  Saint  Croix  Biver,  below  Taylor's  FaUsy  Minnesota  and  Wisconsin. — 
original  project,  adopted  in  1878,  was  based  upon  the  results  of  a  sur- 
ly made  in  1874,  when  the  Saint  Croix  was  at  a  high  stage  of  water 
'  comparatively  few  obstructions  visible.  Estimated  cost,  $21,758. 
project,  which  was  followed  until  1880,  resulting  in  lessening  the 
Ities  of  navigation,  contemplated  removal  of  obstructions  from 
channels  between  Taylor's  Falls,  Minnesota,  and  Prescott,  Wis. 
led  under  this  project,  $18,000. 
The  present  project,  adopted  in  1880  and  modified  as  to  cost  in  1882, 
ts  in  the  removal  of  snags,  bowlders,  wrecks,  leaning  trees,  and 
-bars  from  tfoe  channel  between  Taylor's  Falls  and  Prescott,  and 
contraction  of  the  low-water  channel  into  one  of  nearly  uniform 
Ith,  especially  at  the  bars  and  crossings,  by  means  of  jetties  of  brush 
stone  and  dams  of  same  material  to  close  island  chutes  and  sec- 
channels.  Estimated  cost,  $83,450. 
During  the  fiscal  year  the  training- wall  across  the  bar  at  Hudson  was 
ided  165  feet,  and  758  feet  of  the  wall  were  protected  against  scour 
ith  brash,  stone,  and  gravel,  and  3,000  cubic  yards  of  material  were  re- 
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moved  from  the  improved  channel  at  Catfish  Bar.  These  bars  are  below 
Stillwater. 

The  work,  since  the  adoption  of  the  present  project,  has  resulted  in  a 
least  depth  of  3  feet  on  the  improved  bars  above  Stillwater,  and  5  feet 
on  the  bare  below  that  place.  It  may  be  said  of  the  work  done  that  at 
many  places  navigation  has  been  made  permanent  where  formerly  it 
was  uncertain,  and  that  in  other  places  it  has  been  made  practicable, 
where  before  improvement  commenced  it  was  impossible.  Expended 
under  the  present  project  to  Jane  30, 1886,  including  outstanding  lia- 
bilities, $56,688.42. 

Some  bars  above  Stillwater  yet  require  improvement.  Below  Still- 
water the  wall  at  Hudson  Bar  should  be  extended,  and  the  lower  part 
of  the  improved  channel  dredged ;  and  a  brash  dam  should  be  built  oat 
from  the  right  bank  d$  Catfish  Bar,  to  maintain  the  improved1  channel 
at  that  point.  These  channels  are  depended  upon  for  the  heavy  steam- 
boat and  lumber-rafting  business  of  Stillwater. 

The  sum  asked  for  the  fiscal  year  ending  Jane  30, 1888,  to  be  expended 
in  furtherance  of  the  existing  project,  and  principally  at  Hudson  and 
Catfish  bars,  and  in  repairs  to  and  extension  of  the  revetment  at  Kelly's 
Island,  where  a  diversion  of  the  channel  has  been  threatened  for  sev- 
eral years  past. 

July  1, 1885,  amount  available $2,882  68 

July  1, 1886,  amount  expended  during  focal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $2,450  28 

July  1, 1884  outstanding  liabilities 20  82 

8,471  W 

July  1, 1886,  amount  available 411  58 

Amount  appropriated  by  act  approved  August  5, 1886 7,600  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7,911  58 

{Amount  (estimated )  required  for  completion  of  existing  project 19, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    19,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  6.) 

7.  Minnesota  River,  Minnesota. — For  want  of  funds  no  work  for  im- 
provement was  done  during  the  past  fiscal  year.  The  last  appropriation 
for  this  stream  was  $10,000,  made  by  the  river  and  harbor  act  of  Con- 
gress approved  June  18, 1878. 

The  original  plan  for  the  improvement  of  the  Minnesota  River  was 
based  upon  the  results  of  an  examination  made  in  1866.  Two  plans 
were  considered,  viz,  one  to  provide  for  4  feet  of  water  from  the  mouth 
to  the  Yellow  Medicine  River  by  means  of  locks  and  dams,  at  cost  of 
$775,500 :  the  other  to  secure  2  to  3  feet  of  water  throughout  the  same 
distance  by  removal  of  snags  and  bowlders  in  addition  to  the  construe- 
tion  of  a  lock  and  dam  at  Little  Falls  and  the  operation  of  a  scraper  and 
dredge-boat,  at  a  cost  of  $117,000.  Following  this  report  and  also  a  re- 
port made  in  accordance  with  requirement  of  section  2,  of  act  approved 
June  10, 1872,  Congress  appropriated  in  all  $77,500,  which  was  applied 
to  removal  of  snags,  bowlders,  and  overhanging  trees  between  Minne- 
sota Falls  and  Mankato. 

By  act  of  Congress  approved  June  23,  1874,  an  appropriation  of 
$10,000  was  made  "for  the  survey  or  improvement  of  the  Minnesota 
River."  This  sum  was  applied  to  a  survey  from  the  mouth  of  the  river 
to  South  Bend,  116.4  miles,  to  determine  the  practicability  of  improve- 
ment by  means  of  canals,  locks,  and  dajns.    The  survey  proved  the  pos- 
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sibility  of  lock  and  dam  navigation  for  the  distance  passed  over,  the  es- 
timated cost  being — 

For  five  locks  and  dams 9699,283  53 

And  for  removal  of  mags,  &o 34,685  10 

Total... 733,868  63 

Following  the  report  of  this  survey,  upon  which  is  based  the  present 
plan  of  improvement,  so  far  as  removal  of  obstructions  is  concerned, 
[Congress  appropriated  $30,000  for  the  stream  by  acts  of  1875?  1876,  and 
[J878,  which  sum  was  applied  to  clearing  the  river  of  obstructions  below 
*  rath  Bend. 

The  result  of  the  work  was  to  clear  of  obstructions  long  stretches  of 
the  river.    Little  or  no  use,  however,  was  made  of  the  improved  chan- 
jfcela^iupqfc  being  no  steamboat  navigation  of  importance  on  the  river. 
1    2«o  appropriation  is  asked  for  the  year  ending  June  30, 1888. 

There  has  been  expended  upon  the  present  project  of  improvement  to 
rune  30, 1886,  including  outstanding  liabilities,  $29,967. 

July  1,1885,  amount  available $42  00 

lolyl,  1886,  outstanding  liabilities 9  00 

Fnly  1,1886,  amount  available 33  00 

(See  Appendix  Y  7.) 

8.  Bed  River  of  the  North,  Minnesota  and  Dakota. — The  present, 
rhich  is  also  the  original,  project  fbr  the  improvement  of  this  river 

>m  Breckenridge  to  the  northern  boundary  line,  adopted  in  1877 

amended  as  to  cost  in  1883,  consists  in  removal  of  snags,  leaning 

and  bowlders,  and  in  dredging  channels  through  the  bars.    Esti- 

iiited  cost,  $179,310.18.    During  the  past  fiscal  year  dredging  was  con- 

toed  to  a  point  47  miles  by  river  below  Grand  Forks,  3,950  linear  feet 
>f  channels  having  been  excavated  through  the  bars,  the  work  cover- 
iff  15  miles  in  extent  of  riven 

The  first  work  of  improvement  was  done  in  1877.    The  total  of  work 

date  may  be  briefly  summarized  as  follows : 

[amber  of  miles  over  which  work  has  been  done,  including  dredging, 

removal  of  snags,  bowlders,  &o 275 

lumber  of  miles  passed  over  by  dredges 127 

(umber  of  channels  cut  by  dredges 101 

lumber  of  eubio  yards  of  material  excavated 334,179 

Total  Hnear  feet  excavated 36,725 

Total  linear  feet  of  dams  constructed  of  excavated  material 63, 500 

timber  of  leaning  trees  removed 8,878 

(amber  of  snags  removed 604 

famber  of  cnbio  yards  of  bowlders  removed 321 

>  of  piles  removed 16 

barge  removed 1 

Before  work  of  improvement  commenced  the  ruling  depth  on  the  bars 

reen  Moorhead  and  the  head  of  Goose  Bapids  at  low  water  was  1£ 

>t;  and  below  Grand  Forks  2  feet,  and  the  channel  between  Moor- 

and  Breckenridge  was  much  obstructed  by  snags  and  leaning  trees. 

commencing  the  work  of  improvement  a  least  depth  of  3  feet  at 

water  has  been  secured  for  80  miles  below  Moorhead,  and  of  4  feet 

47  miles  below  Grand  Forks,  and  no  difficulty  is  now  experienced 

rer  those  improved  portions  of  the  river  by  boats  loaded  for  those 

In  addition,  snags  and  other  obstructions  have  been  removed 

the  channels  for  76  miles  above  Moorhead  to  the  improvement  of 

ion  at  high  and  medium  stages  of  water 
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The  improvement  has  resulted  in  largely  increasing  facilities  for  mov- 
ing grain  and  merchandise. 

Total  amount  expended  on  the  project  to  June  30, 1886,  including  oat- 
standing  liabilities,  $122,149.97. 

July  1, 1885, amount  available *..^.     $5,571  85 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 4,721  82 

July  1,1886,  amount  available 850  03 

Amount  appropriated  by  act  approved  August  5,  1886 *46, 947  65 

Amonnt  available  for  fiscal  year  ending  June  30,  1887 47, 797  68 

(  Amount  (estimated)  required  for  completion  of  existing  project 56, 310  18 

<  Submitted  in  compliance  with  requirements  of  section  2  of 'river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  8.) 

9.  Constructing  lock  and  dam  at  Goose  Rapids,  Red  River  of  the  North, 
Minnesota  and  Dakota. — The  original  estimate  for  this  proposed  work, 
1877,  was  $219,287.99.  Object  to  overcome  the  fall  at  the  worst  ob- 
structions near  the  head  of  the  rapids,  so  as  to  connect  with  the  pro- 
posed dredging  improvements  of  the  river  above  and  below  the  rapids. 

The  acts  March  3, 1881,  and  August  2, 1882,  appropriated  a  total  of 
$50,000  for  the  work.  This  sum  being  small  in  proportion  to  the  proba- 
ble cost  of  the  work,  and  more  detailed  information  in  regard  to  the  en- 
tire extent  of  rapids  than  was  at  hand  being  needed,  a  survey  was  made 
during  the  season  of  1883,  in  order  that  a  close  estimate  of  the  cost  of 
improvement  might  be  available  for  consideration.  The  report  of  the 
survey,  which  was  transmitted  to  the  House  of  Representatives  March 
12, 1884,  presented  three  plans,  with  estimates  of  cost,  as  follows : 

1.  Lock  and  dams  at  Buffalo  Keck  and  Isabella  Island,  and  necessary 

dredging $481,128 

2.  Lock  and  dam  at  Buffalo  Neck,  and  necessary  dredging 274, 128 

3.  Dredging  tbe  bars  on  the  rapids  and  utilizing  the  dredged  material 

for  dams,  training-walls,  &c 30,000 

The  report  suggested  the  advisability  of  substituting  an  improve- 
ment by  dredging  for  that  by  locks  and  dams,  and  the  consideration  of 
the  advisability  of  rendering  the  appropriations  already  made  available 
for  the  work  of  dredging.  Should,  however,  the  improvement  by  a  lock 
and  dam  with  dredged  approaches  (cost  $274,128)  be  decided  upon,  the 
sum  of  $100,000,  in  addition  to  the  sums  already  appropriated,  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1838,  in  pre- 
liminaries, excavation,  foundations,  &c. 

Amount  expended  (in  examinations)  to  June  30, 1886,  is  $3,052.35, 
which  also  is  the  total  amount  expended. 

There  are  no  operations  to  report  for  the  year  ending  June  30,  1886. 

July  1, 1685,  amount  available $46,947 

July  1, 1886,  amount  available t46,947 

C  Amount  (estimated)  required  for  completion  of  projected  lock  and  dam,  &o.  224,128 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  9.) 

*  The  river  and  harbor  act  of  August  5, 1886,  directs  that  the  money  heretofore  _ 
propriated  for  looks  and  dams  on  tbis  river  be  made  available  for  the  continuation 
the  above  improvement. 

t  The  river  and  harbor  act  of  August  5,  1886,  directs  that  the  above  "  amount 
available"  be  applied  to  clearing  the  river  of  obstructions. 
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10.  Reservoirs  at  headwaters  of  Mississippi  River. — The  object  of  the 
reservoirs  is  to  collect  surplus  water,  principally  from  the  precipitation 
of  winter,  spring,  and  early  summer,  to  be  systematically  released,  so 
as  to  benefit  navigation  during  the  season  of  drought  upon  the  reaches 
of  the  several  streams  below  the  dams,  and  also  upon  that  of  the  Mis- 
sissippi below  Saint  Paul.  This  project  may  be  said  to  have  been 
adopted  in  1880,  following  an  appropriation  by  Congress  for  the  work 
by  act  of  June  14, 1880.  The  system,  as  originally  reported  upon,  pro- 
vided for  41  reservoir  dams  in  Minnesota  and  Wisconsin,  at  an  esti- 
mated first  cost  (omitting  that  of  land,  &c,  damages)  of  $1,809,083. 

No  benefit  of  consequence  can  accrue  to  the  navigation  of  the  Mis- 
sissippi Biver  below  Lake  Pepin  unless  the  entire  system  of  dams  be 
tailt 

During  the  fiscal  year  construction  of  the  dam  on  Pine  Biver  at  the 
outlet  of  Cross  Lake  progressed.  The  dam  will  probably  be  completed 
by  the  latter  part  of  August.  The  reservoir  created  by  this  dam  has 
a  capacity  of  7,000,000,000  of  cubic  feet. 

In  addition  to  the  Pine  Biver  reservoir  dam  are  three  dams  completed 
in  1884,  viz:  At  Lake  Winnibigoshisb,  Leech  Lake, and  Pokegama  Falls. 
During  the  low- water  season  of  1885  the  volume  of  water  discharged 
from  the  reservoirs  created  by  these  dams  undoubtedly  added  from  1 
foot  to  18  inches  to  the  depth  of  the  Mississippi  Biver  at  Saint  Paul 
for  seventy  days.  Expended  to  June  30, 1886,  including  outstanding 
liabilities,  $568,521.31,  which  amount  includes  that  awarded  to  Indians 
for  damages. 

The  officer  in  charge  calls  attention  to  the  numerous  private  dams 
it  the  headwaters  of  the  Mississippi  Biver  and  its  tributaries  erected 
by  lumbermen  in  order  to  impound  water  for  log-driving,  many  of  the 
dams  being  closed  from  July  to  the  April  following,  thus  depriving  the 
Mis&iasippi  of  water  when  it  is  most  needed,  the  impounded  water  being 
liberated  in  the  spring  for  driving  purposes,  when  the  river  does  not 
generally  need  an  increase  in  volume  of  water.  He  recommends  that 
the  system  of  reservoirs  on  the  Mississippi  Biver  above  Minneapolis  be 
completed  before  extending  it  in  other  directions,  in  order  that  a  full 
test  of  the  project  may  be  made,  and  recommends  increasing  the  lift  of 
Pokegama  Reservoir  by  2  feet,  and  a  survey  of  Sandy  Lake  and  Biver 
with  a  view  to  converting  the  lake  into  a  reservoir. 

The  sum  of  $29,500  asked  for  the  fiscal  year  ending  June  30, 1888,  to 

be  expended  in  care  and  maintenance  of  dams  built,  increasing  the  lift 

M  the  Pokegama  Beservoir,  in  survey  of  Sandy  Lake  and  Biver,  and 

ift  securing  the  title,  for  reservoir  purposes,  to  about  400  acres  of  low 

lands  below  the  Pokegama  Beservoir. 

Wy  1, 1885, amount  available |65,256  87 

Joly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885. 146,584  92 

My  1, 1886,  outstanding  liabilities 2,193  26 

48,778  18 

M?  1, 1886,  amount  available 16,478  69 

"wmt  appropriated  by  act  approved  August 5, 1886 37,500  00 

Awmnt  available  for  fiscal  year  ending  Jane  30,  1887 53,978  69 

{Anoant  (estimated)  required  for  completion  of  existing  project 1, 166, 583  50 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<    1*8 29,500  00 

I  Submitted  in  compliance  with  requirement  a  of  section  2  of  river  and 
I  barbor  acta  of  1866  and  1867. 

(8ee  Appendix  J 10.) 
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11.  Survey 8  for  reservoirs  at  the  sources  of  the  Mississippi,  Saint  Croix, 
Chippewa,  and  Wisconsin  rivers. — The  officer  in  charge  reports  that  if 
the  reservoir  work  now  began  in  Minnesota  at  the  headwaters  of  the 
Mississippi  River  is  to  extend  to  the  Saint  Croix,  Chippewa,  and  Wis- 
consin rivers,  it  will  be  necessary,  in  order  to  meet  questions  constantly 
arising  as  well  as  to  be  enabled  to  make  close  estimates  of  cost  of  dams, 
&c,  to  continue  hydrological  observations,  borings,  and  contouring  of 
proposed  dam-sites.  The  funds  available  for  these  surveys  in  1878  and 
1879  were  not  sufficient  for  a  thorough  examination  of  all  the  region 
with  reference  to  flowage,  so  that  in  estimating  areas  of  land  liable  to 
overflow  from  creation  of  reservoirs,  large  margins  were  necessarily 
taken  on  the  side  of  safety.  He  estimates  the  cost  of  examinations  for 
one  year  at  $50,000.  There  having  been  no  appropriation  for  such  work 
during  the  past  fiscal  year,  nothing  was  done  under  this  head*    -  _ 


Amount  (estimated)  required  for  completion  of  existing  project ::'."  $3tf,  toOO  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y 11.) 

IMPROVEMENT    OF    TENNESSEE    AND  CUMBERLAND  RIVERS,  AND  OP 
CERTAIN  RIVERS*  IN  EASTERN  TENNESSEE  AND  KENTUCKY. 

Officers  in  charge,  Maj.  W.  B.  King,  Corps  of  Engineers,  to  March 
20, 1886 ;  since  which  date  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engi- 
neers. 

1.  Tennessee  River.— (a)  Abave  Chattanooga.— This  section,  from  Chat- 
tanooga to  Knoxville,  a  distance  of  189  miles,  is  navigable  the  greater 
part  of  the  year.  The  obstructions  are  principally  rock-reefs,  gravel 
and  sand  bars,  &c. 

The  present  plan  of  improvement  consists  of  blasting  a  channel 
through  the  reefs,  reducing  the  bars,  and  building  wing-dams  to  con- 
tract the  water-way,  so  as  to  secure  a  depth  of  3  feet  at  Tow  water. 

No  work  was  done  during  the  fiscal  year.  Active  operations  were 
suspended  in  October,  1884. 

The  total  amount  expended  to  June  30, 1886,  was  $218,442.86,  which 
has  resulted  in  the  permanent  improvement  of  many  of  the  principal 
obstructions,  and  in  giving  safer  navigation  and  an  increased  depth  of 
water  over  the  shoals  near  Knoxville. 

The  appropriation  of  August  5, 1886,  now  made  available,  and  the 
amount  herein  asked  for  can  be  profitably  expended  in  continuing  the 
work  under  the  existing  project,  and  in  repairing  and  extending  the 
dams  already  built. 

July  1, 1885,  amount  available $149  64 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  L 1885 $67  39 

July  1,  1886,  outstanding  liabilities 25  11 

98  50 

July  1, 1886,  amount  available 57  14 

Amount  appropriated  by  act  approved  August  5, 1886 7,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7,567  14 

{Amount  (estimated)  required  for  completion  of  ezisti ng  project 74, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  1.) 
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(b)  Below  Chattanooga. — This  section  of  the  river  is  about  456  miles 
in  length.  In  its  original  condition  from  Chattanooga  to  Brown's  Ferry , 
162  miles,  it  was  obstructed  by  reefe,  bars,  &c,  and  bad  about  3  feet  of 
water  in  channel  for  nine-  months  in  the  year;  thence  to  Florence,  39 
miles,  including  the  Muscle  Shoals  obstructions,  not  navigable.  From 
Florence  to  month  of  river,  255  miles,  there  were  the  usual  surface  ob- 
structions, with  numerous  shoals,  having  navigable  pools  between  them. 

The  present  project  consists  in  building  a  canal,  14}  miles  long,  70 
feet  to  120  feet  wide,  and  6  feet  deep,  around  the  Big  Muscle  Shoals, 
having  nine  locks,  each  300  feet  long  between  gates,  and  60  feet  wide, 
and  an  aqueduct,  900  feet  long  and  60  feet  wide,  over  Shoal  Greek ;  in 
constructing  a  canal,  1}  miles  long,  with  two  locks,  around  Elk  Biver 
Shoals,  and  in  blasting  a  channel  through  the  bed-rock  and  building 
wing-dams  at  Little  Muscle  Shoals;  in  improving  the  most  dangerous 
obstructions  above  Dqcatur  and  below  Florence. 

The  total  amount  expended  to  June  30, 1886,  was  $2,689,839.74,  which 
baa  resulted  in  the  improvement  of  the  river  as  follows:  The  Little 
Muscle  Shoals  work,  as  modified,  is  practically  completed;  a  channel 
*Q  miles  long  has  been  cut  through  the  rock-bed  and  necessary  wing- 
dams  built 

At  the  Big  Muscle  Shoals  the  nine  locks  are  completed,  and  all  the 
lock-gates  except  the  drop-gates  of  Locks  No.  5  to  No.  9  are  built.  The 
lover  gates  of  Locks  No.  1  to  No.  8  are  erected,  and  those  of  Lock  No.  9 
are  framed  and  drilled.  The  upper  gates  of  Locks  No.  1  to  No.  4  are 
in  position.  The  masonry  of  the  Shoal  Greek  Aqueduct  is  completed, 
and  all  the  supporting  beams  are  in  position,  and  the  drilling  and 
riveting  of  the  steel  bottom-plates  well  advanced.  Several  permanent 
bridges  and  dry  rabble  protection-dams  have  been  built.  The  canal- 
trnnk  is  approaching  completion. 

At  the  Elk  Biver  Shoals  the  channel  excavation  is  completed ;  the 
masonry  of  both  locks  is  nearly  finished;  all  the  gates  are  built,  and 
on  one  lock  are  placed  in  position ;  the  excavation  of  the  canal-trunk  is 
▼ell  under  way. 

Several  of  the  most  serious  obstructions,  above  Decatur  and  below 
Florence,  have  been  greatly  improved  by  the  work  done  at  various  times 
ancel868. 

Tbe  appropriation  now  available,  and  the  amount  herein  asked  for, 
can  be  profitably  expended  in  completing  the  work  of  opening  the 
Muscle  Shoals  Canal  to  navigation,  and  in  improving  the  channel  below 
Chattanooga,  at  the  Bridgeport  Bar,  Tnscumbia  Shoals,  Colbert  Shoals, 
!  tod  other  points,  also  in  removing  surface  obstructions  below  Florence, 
Ala. 

My  1, 1885,  amount  available $120,506  28 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $105,664  30 

July  1,1866,  outstanding  Qabih ties. 9,181  72 

114, 846  02 

^■ly  1,1886,  amount  available 5,660  26 

Amoant  appropriated  by  act  approved  August  5, 1886 262,500  00 

Aaomrt  available  for  fiscal  year  ending  June  30, 1887 268,160  26 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 175, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1888 500,000  00 

I  Submitted  in  compliance  with  requirements  of  section  %  of  river  and 
I   harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  1.) 
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2.  Cumberland  River,  Tennessee  and  Kentucky. — Some  work  was  done 
by  the  States  of  Tennessee  and  Kentucky  about  fifty  years  ago,  bat 
without  permanent  beneficial  results. 

(a)  Below  Nashville,  192  miles. — The  project  for  improving  this  sec- 
tion consists  in  deepening  and  widening  the  channel  through  rock-reefe 
and  gravel-bars,  removing  snags,  bowlders,  &c,  and  building  riprap 
dams,  so  as  to  secure  a  lengthened  season  of  navigation. 

A  small  working  force  was  employed  for  a  few  weeks  in  clearing  the 
channel  between  Elk  Greek  and  Line  Island,  but  operations  were  sus- 
pended September,  1885,  the  available  funds  being  exhausted* 

The  entire  amount  expended  to  June  30, 1886,  was  $242,359.26,  and 
has  resulted  in  lengthening  the  season  of  safe  navigation  and  an  im- 
proved channel  for  steamboats  drawing  3&  or  4  feet  of  water,  and  per- 
mitting light-draught  boats  to  run  during  the  low- water  season. 

The  amount  herein  estimated  for  can  be  profitably  expended  in  con- 
tinuing the  work  of  improving  the  lower  Cumberland,  including  the  bar 
at  its  month,  in  accordance  with  the  present  project. 

July  1,  1885,  amount  available - $1,588  77 

July  1,  1866,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $1,303  34 

July  1,  1886,  outstanding  liabilities 144  69 

1,448  (tt 

July  1, 1886,  amount  available 140  74 

Amount  appropriated  by  act  approved  August  5, 1886 12,500  01 

Amount  available  for  fiscal  year  ending  June  30, 1887 12,640  74 

r  Amount  (estimated)  required  for  completion  of  existing  project 93, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  20, 000  00 
i  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

[     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  2.) 

(b)  Above  Nashville,  335  miles. — This  section  now  extends  from  Nash- 
ville to  the  head  of  Smith's  Shoals. 

Prior  to  1884,  the  river  above  Nashville  was  provided  for  in  the  river 
and  harbor  acts,  under  four  distinct  heads,  making  an  aggregate  appro- 
priation of  $281,000,  all  of  which  has  been  expended,  and  has  resulted 
in  securing  a  greatly  improved  channel,  with  a  lengthened  season  ot 
navigation,  and  an  increased  depth  of  from  6  to  8  inches  of  water  on  the 
principal  obstructions. 

The  present  project  consists  of  building  locks  at  the  worst  obstruc- 
tions and  dikes  upon  the  sections  least  obstructed,  thus  seeking  to  se- 
cure the  benefits  of  both  systems,  with  an  expenditure  much  less  than 
would  be  obligatory  for  a  complete  system  of  locks. 

The  amount  expended  under  this  plan  has  amounted  to  $39,601.75, 
which  has  been  applied  to  the  improving  of  the  shoals  at  Upper  Naah*j 
ville  Island,  by  excavation  and  spur-dams,  and  in  quarrying  stone  for 
dams  at  Priestly 's  Shoals,  an  obstruction  about  7  miles  above  Nashville. 

The  funds  that  are  now  available  and  the  amount  herein  asked  for 
can  be  profitably  expended  under  the  existing  plan  in  channel  work  and 
in  building  locks,  beginning  with  the  lowest  lock  near  Nashville. 

The  engineer  officer  in  charge  suggests  the  advisability  of  such  a  sab- 
division  of  future  appropriations  for  the  river  above  Nashville  as  will 
enable  operations  to  be  carried  on  simultaneously  at  either  end  of  the 
proposed  system  of  locks  and  dams,  with  a  view  to  giving  to  each  sec- 
tion, as  the  work  progresses,  the  benefits  of  an  improved  navigation. 
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1. 1885,  amount  available I $29,060  35 

1, 1896^  amount  expended  during  fiscal  year,  exclusive 

liabilities  outstanding  July  1,  1885 $17,491  44 

1, 1888,  outstanding  liabilities 1,170  66 

18,662  10 

1. 1886,  amount  available 10,398  25 

rant  appropriated  by  act  approved  August  5, 1886 75,000  00 

it  available  for  fiscal  year  ending  June  30, 1887 85,398  25 

lount  (estimated)  required  for  completion  of  existing  project 3, 952, 922  00 

want  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1888 400,000  00 

nbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Apjppdix  Z  2.)  |§1  jn  : 

(e)  Above  the  mouth  ofJellico,  Kentucky,  110  miles. — No  work  has  been 
le  on  this  section  since  1882,  for  the  reason  given  in  former  reports. 
The  total  amount  expended  on  this  section  is  $10,000,  which  has  re- 
tted in  clearing  the  channel  below  Pineville  of  snags,  bowlders,  and 
rerhanging  trees,  and  reducing  gravel-bars,  &c. 
[The  principal  obstructions  remaining  are  11  mill-dams,  and  until  these 
removed  or  modified  no  further  work  can  be  done  to  advantage.  A 
of  these  dams  is  given  in  Annual  Beport  of  Chief  of  Engineers,  1883. 

1. 1885,  amount  available $5,361  56 

1. 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
(standing  July  1, 1885 361  56 

1,1886,  amount  available  1 5,000  00 

nount  (estimated)  required  for  completion  of  existing  project 40, 000  00 

ibmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  2.) 

t.  Hiaicassee  River,  Tennessee.— This  river  is  a  tributary  of  the  Ten- 
natural  channel  is  chiefly  obstructed  by  bowlders  and  rock- bars, 
overhanging  trees  falling  in  during  the  flood  season  form  snags, 
require  work  from  year  to  year  to  keep  the  channel  free  from  these 

obstructions, 
le  present  plan  is  to  secure  a  clear  channel  40  feet  wide  and  2  feet 
»p  at  low  water,  from  the  mouth  of  the  river  to  Savannah  Ford,  the 
"  of  navigation,  about  33  miles* 

rork  was  begun  in  the  channel  in  August,  and  continued  until  Oc- 
r,  when  high  water  stopped  operations. 

16  total  amount  expended  to  June  30,  1886,  is  $30,367.72,  »nd  has 
Ited  in  obtaining  an  improved  channel  throughout  the  33  miles,  as 
but  many  of  the  shoals  require  much  additional  work  in  the 
st  of  safe  navigation. 

funds  available,  and  the  amount  herein  asked  for,  can  be  profit- 
expended  in  continuing  the  work  of  clearing  the  channel,  building 
wing-dams,  &c 

r,  1886,  amount  available 2,631  53 

1, 1886.  amount  expended  during  fiscal  year,  exclusive  of 

fries  outstanding  July  1, 1886 $1,46151 

1, 1886,  outstanding  liabilities 37  74 

1,499  25 

It  1886,  amount  available 1,132  28 

appropriated  by  act  approved  August  5, 1886 2,500  00 

available  lor  fiscal  year  ending  June  30, 1887.. ., 3,632  28 
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{Amount  (estimated)  req  cii  red  for  completion  of  existing  project $2, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  2, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  3.) 

4.  French  Broad  River,  Tennessee. — This  river  rises  in  North  Carolina, 
and  after  a  coarse  of  121  miles  in  Tennessee  joins  the  Holston,  about  4} 
miles  above  Knoxville,  thus  forming  the  Tennessee  River. 

The  present  plan  consists  in  removing  surface  obstructions  and  in 
building  wing-dams,  so  as  to  secure  a  safe  channel  having  2  J  feet  dor- 
ing  the  low-water  season  as  high  as  Leadvale  (90  miles);  above  that 
point  the  river  is  not  susceptible  of  improvement,  except  by  slack* 
water  navigation. 

The  total  amount  expended  to  June  30, 1886,  is  $21,870.20,  which  has 
resulted  in  securing  a  greatly  improved  chatihel  and  th&  r%hi6val  of 
what  had  been  very  dangerous  obstructions.  The  work  done  has  given 
much  satisfaction  to  river-men  generally. 

The  amount  herein  asked  for  could  be  profitably  expended  in  con- 
tinuing the  work  of  improvement  as  projected. 

July  1, 1885,  amount  available $440  00 

July  1. 1886.  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $361  29 

July  1, 1886,  outstanding  liabilities 48  91 

310  90 

July  1, 1886,  amount  available 129  go 

Amount  appropriated  by  act  approved  August  5, 1886 6, 000  00 

Amount  available  for  fiscal  year  ending  June  30,1887 6, 129  80 

r  Amount  (estimated)  required  for  completion  of  existing  project Iffi,  000  00 

•   I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    90, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  4.) 

5.  Clinch  River,  Tennessee. — This  river,  about  400  miles  long,  rising 
in  Virginia,  is  a  tributary  of  the  Tennessee  Biver,  and  has  a  course  in 
Tennessee  of  about  230  miles. 

The  plan  of  improvement  consists  in  excavating  a  clear,  wide  chan- 
nel through  the  ledges  and  gravel-bars,  securing  at  ordinary  low  water 
a  depth  of  2  feet  to  Clinton,  70  miles,  and  at  1 J  feet  from  Clinton  to 
Walker's  Ferry,  75  miles ;  above  this  point  some  excavation  was  done 
a  few  years  ago  in  clearing  and  deepening  the  channel. 

The  total  amount  expended  to  June  30, 1886,  is  $20,903.43,  and  has; 
resulted  in  securing  a  greatly  improved  channel  at  some  of  the  moafci 
dangerous  obstructions,  and  navigation  made  safe  at  a  stage  of  water 
from  2  to  3  feet  lower  than  before  the  work  was  begun. 

The  improvement  is  practically  permanent,  and  river-men 
satisfaction  therewith. 

The  amount  herein  asked  for  can  be  profitably  expended  in  continu- 
ing the  work  as  projected. 

July  1, 1885,  amount  available $110  15 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 ....         $27  66 

July  1,  1886,  outstanding  liabilities 45  92 

73  58 

July  1, 1886,  amount  available 35  57 

Amount  appropriated  by  act  approved  August  5, 1886 5,000  Of 

Amount  available  for  fiscal  year  ending  June  30, 1887 5,038  67 
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J  Amount  (estimated)  reouired  for  completion  of  existing  project .... $24, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1888    10, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  5.) 

6.  Duck  River j  Tennessee. — This  river  is  a  tributary  to  the  Tennessee 
River,  which  it  enters  about  14£  miles  above  Johnsonville. 

An  examination  made  in  1879  to  Genterville,  Tenn.,  about  68  miles, 
shows  that  the  channel  was  partly  filled,  and  in  some  places  blocked,  by 
juface  obstructions. 

The  present  plan  is  to  remove  the  snags  and  overhanging  trees,  re- 
dace  the  rock  and  gravel  bars,  and  build  wing-dams  where  necessary 
to  obtain  3  feet  of  water,  from  four  to  six  months  of  each  year. 

No.Wprl^  has  been  done  since  1883. 
;   The  total  amount  expended  to  June  30, 1886,  is  %  13,000,  and  has  re- 
volted in  placing  the  river  in  fair  navigable  condition  from  Gartersville 
to  its  mouth. 

The  amount  herein  asked  for  can  be  profitably  expended  in  carrying 
oo  the  work  under  the  present  project,  if  Congress  deems  it  advisable 
to  complete  the  improvement. 

I  Amount  (estimated)  required  for  completion  of  existing  project $22, 118  00 

I  Submitted  hi  compliance  with  requirements  of  section  2  of  river  and 
f    harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  6.) 

7.  Caney  Fork  River,  Tennessee. — This  stream  flows  wholly  in  the  State 
'Tennessee,  and  is  an  important'  tributary  of  the  Cumberland  River, 

~  h  it  enters  about  120  miles  above  Nashville. 
It  was  examined  in  1879  to  the  head  of  navigation  at  Sligo  Ford, 

at  80  miles  from  its  mouth.     The  obstruction^  were  found  to  be 

vel-bars,  snags,  and  overhanging  trees,  with  a  crooked  channel,  hav- 

only  a  few  inches  of  water  at  many  of  the  shoals,  when  the  river  was 
a  3-foot  stage  above  low  water. 
The  present  plan  is  to  clear,  deepen,  and  straighten  the  channel,  by  re- 

Ting  surface  obstructions,  building  wing-dams,  &c,  so  as  to  obtain 

navigation  for  about  ffve  months  in  each  year,  when  this  river  and 

Cumberland  are  at  a  good  boating  stage. 
Ko  work  was  done  during  the  fiscal  year,  the  available  funds  being 

"y  exhausted. 
The  total  amount  expended  to  June  30, 1886,  is  $16,569.28,  which  has 
ted  in  obtaining  a  greatly  improved  channel,  from  its  mouth  to  the 
of  navigation,  when  the  river  is  at  a  stage  of  about  3  feet  above 

water. 
The  amount  herein  asked  for  can  be  profitably  expended  in  continu- 

the  work  of  improving  channel  as  projected  under  the  existing  plan, 
-  in  clearing  away  the  snags,  logs,  &c,  that  are  bronght  down  more 
less  every  year  by  the  heavy  floods. 

1. 1885,  amount  available $430  72 

1.1886,  amount  available r..         430  72 

unit  appropriated  by  act  approved  August  5, 1886 3,000  00 

lot  available  for  fiscal  year  ending  June  30,  1887 3,430  72 

[AaooD t  (estimated  >  required  for  completion  of  existing  project 10, 228  00 

omt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     5, 000  00 
lifted  in  compliance  with  requirements  of  section  2  of  river  and 
Atrbor  acta  of  1866  and  1867. 

(Bee  Appendix  Z  7.) 
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8.  1/tttfe  Tennessee  River,  Tennessee. — This  stream  rises  iu  the  Blue 
Eidge  in  Georgia,  and  enters  the  Tennessee  River  about  47  miles  below 
Knoxville.  An  examination  was  made  in  1882  of  the  lower  13  miles 
to  the  mouth  of  the  Tellico  River.  The  obstructions,  were  found  to  be 
those  common  to  mountain  streams,  snags,  rock-reefs,  bowlders,  &c. 
The  present  plan  is  to  remove  the  surface  obstructions,  and  build  the 
wing-dams  necessary  to  obtain  at  low  water  a  channel  2  feet  deep  and 
40  feet  wide,  as  high  as  the  mouth  of  Tellico  River. 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 

The  total  amount  expended  to  June  30, 1886,  is  $5,000,  and  has  re- 
sulted in  securing  a  greatly  improved  channel,  and  improving  some  of 
the  most  dangerous  shoals.  The  proposed  plan  is,  however,  very  far 
from  completion,  and  the  amount  asked  for  can  be  profitably  expended 
in  the  manner  ooy^Ded.  by  the  existing  project. 

(Amoaiit  (estimated)  reauired  for  completion  of  existing  project ...:..'.'  $1$,  724  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1868      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  Z  8.) 

9.  South  Fork  of  the  Cumberland  River,  Kentucky. — This  stream  is  a 
tributary  of  the  Cumberland  River,  which  it  enters  near  Burnside,  Ky. 

The  obstructions  are  chiefly  reefs,  large  bowlders,  gravel-bars,  &c. 
The  present  plan  is  to  improve  the  channel  as  far  up  as  the  DeviPs 
Jumps,  about  44  miles,  by  removing  surface  obstructions,  excavating 
rock,  and  building  wing-dams,  so  a*  to  obtain  safe  navigation  when  the 
river  is  at  a  3-foot  stage  above  low  water. 

No  work  has  been  done  during  the  year,  the  available  funds  having 
been  nearly  exhausted  in  February,  1885. 

The  total  amount  expended  to  June  30, 1886,  is  $6,867.30,  which  has 
been  applied  in  the  improvement  of  the  lower  river,  principally  at  Sloan 
Shoals,  and  in  fitting  up  the  necessary  boats,  &c. 

If  Congress  deems  it  desirable  to  continue  the  work  of  improvement 
the  amount  herein  asked  for  can  be  profitably  expended  in  channel 
work  between  the  Devil's  Jumps  and  the  mouth  of  the  river. 

July  1,  1886,  amount  available .•. $132  70 

July  1, 1886;  amount  available 132  70 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 5,132  70 

(Amount  (estimated)  required  for  completion  of  existing  project 50, 863  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  9.) 

IMPROVEMENT  OF  THE  OHIO,  MONONGAHELA,  ALLEGHENY,  AND  MUS- 
KINGUM RIVERS.— OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOCK 
AND  DAM,  OHIO  RIVER,  AND  LOCK  AND  DAM  NO.  9,  MONONGAHELA 
RIVER.— CONSTRUCTION  OF  ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM 
RIVER,  OHIO,  AND  HARBORS  OF  REFUGE  NEAR  CINCINNATI  AND  AT 
THE  MOUTH  OF  THE  GREAT  KANAWHA  RIVER. 

Officer  in  charge,  Lieut.  Ool.  William  B.  Merrill,  Corps  of  Engineers, 
having  under  his  immediate  orders  First  Lieut.  George  W.  Goethals, 
Corps  of  Engineers,  to  August  25,  1885,  and  First  Lieut.  Lansing  H. 
Beach,  Corps  of  Engineers,  from  December  1, 1885,  to  end  of  fiscal  year. 
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1.  Ohio  Biter. — The  general  method  followed  in  improving  the  navi- 
gation of  the  Ohio  Kiver  is  to  secure  additional  depths  at  islands  and 
■and-bare  by  the  construction  of  low  dams  closing  unused  passages  or 
'  shore  dikes  confining  the  water  to  narrower  channels.  A  snag-boat 
and  two  dredges  are  owned  by  the  United  States,  and  have  constant 
-  employment  during  the  low-water  season  in  taking  out  snags  and 
wrecks  and  dredging  away  gravel  bars  that  cannot  otherwise  be  re- 
moved. 

The  first  appropriation  for  the  improvement  of  the  Ohio  Kiver  was 
made  in  1827.  The  total  amount  thus  far  appropriated,  including  the 
'  appropriation  of  August  5, 1886,  is  $3,770,479.25.  In  addition  to  this, 
'  there  has  been  allotted  to  this  river  a  portion  of  twenty-three  different 
combined  appropriations  for  the  Ohio,  Mississippi,  Missouri,  and  Ar- 
kansas rivers,  which  aggregated  $1,947,000,  but  the  amount  thus  allot- 
ted is  unknown.  ■    . 

An  outline  of  the  work  carried  on  during  the  past  year  is  as  follows : 

Davis  Island  movable  dam. — This  dam  is  5  miles  below  Pittsburgh, 
and  forms  a  pool  giving  a  constant  depth  of  6  feet  above  low  water  in 
Pittsburgh  Harbor.  The  dam  can  be  lowered  to  give  an  open  river  in 
high  stages  of  water,  and  is  an  experimental  structure  towards  the  per- 
manent improvement  of  the  river  by  a  system  of  movable  dams. 

The  lock  was  formally  opened  October  7, 1885,  and  parts  not  then 
completed  were  finished  during  the  year. 

The  total  cost  of  the  work  has  been  $910,000. 

Dike  at  Merriman. — Work  now  under  contract;  dike  to  be  2,200  feet 
I  long.    Has  been  built  to  a  length  of  780  feet. 
L     Dam  at  Black's  Island. — A  timber  apron  500  feet  long  is  to  be  built  ^ 
["  telow  the  exposed  portion  of  dam.    Work  just  begun. 

Dam  at  Wheeling  Island. — Dam  500  feet  long,  closing  channel  behind 
Wheeling  Island.    Finished,  except  a  few  weeks'  work  at  surfacing. 

Dam  at  Captxna  Island. — Nearly  completed  for  a  length  of  1,700  feet, 
with  300  feet  more  yet  to  be  built. 

Dam  at  Fish  Creek — Partly  completed  for  1,250  feet.  Yet  to  be  built 
M0  feet. 

Dam  at  Three  Brothers  Islands. — To  be  2,500  feet  long.  Crib-work 
completed,  but  2,000  cubic  yards  of  riprap  yet  to  go  in. 

DUce  at  Sand  Creek— Extended  to  its  full  length  of  1,485  feet,  but  the 
outer  200  feet  not  ballasted.  A  spur-dike  150  feet  long  has  been  built 
out  from  the  shore,  200  feet  below  main  dike,  to  arrest  scour. 

Dike  at  Eight  Mile.— Finished  for  a  length  of  800  feet  from  the  bank, 
iad  partly  finished  for  the  remaining  1,600  feet. 

Dike  at  Biting  Sun.— The  full  length  of  2,700  feet  of  substructure  is 
completed,  and  also  120  feet  of  superstructure. 

Improving  Grand  Chain. — Under  the  project  of  reducing  the  width  of 
the  river  at  the  Grand  Chain  by  a  series  of  dikes,  two  of  the  three  dikes 

Ejected  have  already  been  built,  and  the  third  is  now  under  contract. 
b  substructure  of  No.  3  is  completed  for  800  feet  and  the  superstruct- 
ure partly  built  for  a  length  of  550  feet.  The  finished  dike  will  have  a 
length  of  3,000  feet. 

The  effect  of  the  scour  caused  by  these  dikes  is  to  wash  away  the 
nod  from  the  adopted  channel  and  lay  bare  the  patches  of  rock  that 
lave  made  this  part  of  the  river  so  dangerous  to  navigation.  In  con- 
touring the  work,  efforts  will  be  directed  to  blasting  out  and  removing 
the  rock  from  the  channel. 

The  cost  of  the  three  dikes  to  the  end  of  the  fiscal  year  has  been 
1128,438.97. 

Dredging. — Two  iron  hull  dredge-boats  built  especially  for  work  on 
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the  Ohio  Biver,  are'  owned  by  the  United  States,  bat  for  want  of  funds 
both  boats  remained  idle  in  port  at  Padncah  daring  the  year. 

Snagging. — After  being  lengthened  45  feet,  the  snag-boat  E.  A  Wood- 
raff  came  off  the  docks  at  South  Saint  Louis,  August  28,  and  begao  her 
season's  work  August  30, 1885.  She  worked  over  the  whole  length  of 
the  river  from  this  time  until  December  13,  when  she  went  into  winter 
quarters  at  the  month  of  the  Kentucky  Biver.  During  the  season  513 
snags  and  3  rocks  were  removed  and  47  wrecks  were  wholly  or  partly 
taken  out  or  destroyed. 

Levee  at  Jeffersonville^  Indiana. — The  building  of  this  levee  has  been 
carried  on  under  a  provision  in  the  river  and  harbor  act  approved  July  5, 
1884,  allotting  "  fifty  thousand  dollars,  or  as  much  thereof  as  may  be  nec- 
essary, for  the  improvement  of  navigation  of  the  river  at  Jeffersonville 
and  the  protection  of  the  Government  property."  The  approved  pro- 
ject was  the  construction  of  a  levee  5,818  feet  long  on  the  river  front  of 
the  town  of  Jeftersonville.  This  levee  is  practically  completed.  A 
small  amount  of  grading  and  paving  is  yet  required  where  the  levee  is 
crossed  by  Meigs  avenue,  Fulton  street,  and  Mechanic  street. 

The  cost  of  the  work  to  the  end  of  the  fiscal  year  has  been  .•  45,255.74. 

Removing  obstructions  at  mouth  of  Licking  Biver. — This  obstruction 
consists  of  a  limestone  ledge,  across  which  there  is  only  about  one  foot 
depth  of  water  in  low  stages  of  the  river.  As  there  is  deep  water  for 
2  miles  up  the  Licking,  it  is  proposed  to  cut  a  channel  through  the 
ledge,  giving  Ohio  Biver  boats  access  to  the  many  manufacturing  estab- 
lishments along  the  banks  of  the  Licking  not  now  accessible  by  boats 
in  low  water.  The  cut  will  be  about  1,500  feet  long,  200  feet  wide,  and 
4  feet  deep  at  low  water.  The  estimated  cost  of  the  work  is  $75,000; 
Amount  required  to  complete  project,  $56,250. 

July  1, 1886,  amount  available. ...... ...... $395,760  19 

July  1,  1885,  allotment  for  improving  falls  of  the  Ohio $6, 219  47 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 .*.  303,400  85 

July  1,1886, outstanding  liabilities 32,317  83 

341,938  14 

July  1, 1886,  amount  available 53,822  06 

Amount  appropriated  by  act  approved  August  5, 1836 375,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 428,622  05 


j 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1888 000,000  00 

)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  1.) 

2.  Operation  and  care  of  Davis  Island  Dam,  Ohio  River. — The  lock 
and  dam  were  opened  October  7, 1885,  and  have  since  been  in  regular 
use.  Some  delay  has  been  experienced  in  working  lock  gates  on  ac- 
count of  the  breakage  of  the  wheels  supporting  them.  It  has  been 
found  desirable  to  have  more  power  for  moving  the  gates,  and  to  make 
use  of  steam-power  for  maneuvering  wickets  of  dam. 

The  number  of  steamboats,  barges,  and  miscellaneous  craft  that 
passed  through  the  navigable  pass  from  time  of  opening,  October  7, 
1885,  to  the  end  of  the  fiscal  year  was  14,015.  Through  the  lock,  314. 
Number  of  lockages,  83. 

The  total  expenses  incurred  during  the  year  were  $8,002.02.  Esti- 
mated expenses  for  1886-?87,  $12,015. 

(See  Appendix  A  A  2.) 
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3.  Monongahela  River,  West  Virginia  and  Pennsylvania.— 1$o  work 
was  done  on  this  improvement  during  the  past  year,  owing  to  lack  of 
toads. 

The  work  undertaken  on  the  Monongahela  is  the  extension  of  the 
existing  slackwater  navigation  from  the  mouth  of  Dunkard  Creek  to 
Morgantown,  W.  Va.,  a  distance  of  14  miles.  Two  locks  and  dams  are 
reqaired  for  this  extension ;  No.  9,  the  upper,  is  already  built,  and  No. 
8,  next  below,  is  now  in  course  of  construction,  with  about  two- thirds 
of  the  lock  masonry  completed.  Sufficient  cut  stone  is  already  on 
hand  to  finish  the  lock. 

The  total  amount  appropriated  for  this  improvement,  including  the 
appropriation  of  August  5, 1886,  is  $397,900 $  of  this  sum  $303,275.66 
had  been  expended  up  to  June  30, 1886.  The  money  required  for  com- 
pletion is  to  complete  Lock  and  Dam  No.  8,  all  of  which  could  be  ex- 
pended to  advantage  during  the  next  fiscal  year. 

Jmly  1, 1885,  amount  available , $3,724  34 

July  l,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 287  38 

July  1, 1886,  amount  available 3,436  96 

Anoant  appropriated  by  act  approved  August  5, 1886 90,900  00 

intrant  available  for  fiscal  year  ending  June  30, 1887 94,336  96 


I  Amount  (estimated)  required  for  completion  of  existing  project 30, 376  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    30, 376  00 
tiabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  3.) 

4.  Operating  and  care  of  Look  and  Dam  No.  9,  Monongahela  River. — New 
shafts  and  gear  were  put  in  to  operate  valves  for  the  filling  culverts  of 
the  lock,  and  the  stony  valve  was  overhauled  and  adjusted.  Face  of 
lock-wall  also  pointed.  The  total  expenses  incurred  for  the  year  were 
11,064.41.    The  estimated  expenses  for  1886-'87  is  $1,200. 

(See  Appendix  AA  4.) 

5.  Allegheny  River,  Pennsylvania.— T$o  funds  were  available,  and  no 
work  was  done  during  the  past  year.  Money  heretofore  appropriated 
far  this  river  has  been  expended  in  removing  rocks  from  the  channel 
and  closing  low- water  chutes  behind  islands.  It  is  recommended  that 
this  work  be  continued.    The  estimate  given  is  for  this  purpose. 

Work  of  improvement  on  this  river  was  begun  in  1879.  Total  amount 
appropriated,  including  appropriation  of  August  5, 1886,  is  $135,000 ; 
upended  to  June  30, 1886,  $104,365.71. 

*ly  1, 1835,  amount  available $634  29 

Mj  1,1886,  amount  available 634  29 

Amount  appropriated  by  act  approved  August  5,  1886 30,000  00 

iaoont  available  for  fiscal  year  ending  June  30, 1887 30,634  29 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(8ee  Appendix  A  A  5.) 

I&  Dam  at  Serf1*  Island,  Allegheny  River. — The  appropriation  of 
$Kj500  under  act  of  August  5, 1886,  is  the  first  that  has  been  made  for 
this  work.    The  undertaking  is  designed  to  form  a  navigable  pool  in 

18  E 
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the  Allegheny  River,  opposite  the  cities  of  Pittsburgh  aud  Allegheny, 
by  the  construction  of  a  lock  and  dam  at  the  head  of  the  backwater  now 
formed  by  the  Davis  Island  Dam.  This  will  give  increased  harbor  fa- 
cilities for  the  two  cities,  and  be  a  material  benefit  to  the  whole  shipping 
interests  of  the  Upper  Ohio  River. 

Legislation  is  needed  from  the  State  of  Pennsylvania,  giving  the 
United  States  the  necessary  jurisdiction  over  land  required  for  the 
structure  before  any  work  can  be  done.  It  is  hoped  that  this  matter 
will  be  settled  during  the  coming  winter  and  that  the  work  can  be  taken 
up  in  the  spring.  The  officer  in  charge  calls  for  the  balance  of  the  orig- 
inal estimated  cost  of  the  work,  since  the  whole  structure  can  be  advan- 
tageously put  under  contract  during  the  next  fiscal  year. 

Amount  appropriated  by  act  approved  August  5, 1886 $37, 500  00 

'  Amount  (estimated)  required  for  completion  of  existing  project . .  1 15, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  115, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  6.) 

7.  Ice-harbor  at  mouth  of  Muskingum  River,  Ohio. — No  money  was 
available  for  construction,  and  nothing  was  done  during  the  year  beyond 
taking  care  of  the  property  and  protecting  the  work. 

The  work  in  hand  is  the  construction  of  a  lock  to  give  Ohio  Eiver 
boats  access  to  Pool  No.  1  of  the  Muskingum  River  slack  water  when  ice 
is  troublesome  in  the  Ohio.  The  lock  is  somewhat  more  than  half 
finished,  with  sufficient  uncut  stone  on  hand  to  complete  it.  As  the  old 
lock,  now  used  to  pass  boats  to  and  from  the  Ohio  Eiver,  is  in  bad  con- 
dition, there  is  an  additional  demand  for  the  use  of  the  ice-harbor  lock 
by  the  regular  Muskingum  Eiver  boats. 

Including  the  sum  contained  in  the  river  and  harbor  act  approved 
August  5, 1886,  the  total  appropriation  for  this  work  amounts  to  $237,500. 
and  the  total  expenditure  to  J  une  30, 1880,  was  $199,988.33.  The  amonni 
that  can  be  profitably  expended  during  the  next  fiscal  year  is  the  esti- 
mated amount  required  to  finish  the  lock. 

July  1, 1885,  amount  available $836  63 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstandiDg  July  1, 1885 884  96 

July  1, 1886,  amount  available 11  67 

Amount  appropriated  by  act  approved  August  5,  1886 37, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 37, 511  67 


{Amount  (estimated)  required  for  completion  of  existing  project 57, 633  37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888  57, 633  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  7.) 

8.  Muskingum  River,  Ohio, — By  a  clause  in  the  river  and  harbor  act 
approved  August  5, 1886,  provision  was  made  for  receiving  the  Musk- 
ingum Eiver  Slackwater  Improvement  from  the  State  of  Ohio,  but  at 
the  time  when  the  annual  report  of  LieutenankColonel  Merrill  was  sub- 
mitted the  work  had  not  been  turned  over  to  the  United  States. 

This  slackwater  system  is  now  in  operation  from  the  mouth  of  the 
Muskingum  to  Zanesville,  Ohio,  a  distance  of  81  miles.  In  this  distance 
there  are  eleven  locks  and  ten  dams,  the  dam  at  Zanesville  having  a 
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flight  of  tiro  locks.  The  lock  and  dam  at  Symmes  Greek,  4  miles  above 
Zanesville,  is  oat  of  repair  and  is  not  now  in  use. 

The  locks  and  dams  below  Zanesville  are  nearly  all  in  need  of  imme- 
diate repair,  and  it  is  estimated  that  the  sum  of  $200,000  will  be  re- 
quired to  put  them  in  good  condition.  This  sum  could  be  expended  to 
advautage  in  the  next  fiscal  year.  The  sum  of  $20,000,  appropriated  by 
the  act  of  August  5, 1886,  together  with  the  balance  of  the  State  appro- 
priation, will  be  used  for  operation  and  care  of  work  whenever  its  trans- 
fer to  the  United  States  shall  have  been  made. 

Amount  appropriated  by  act  approved  August  5,  1886 820  000  00 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jtme30, 1888  200,000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  8.) 

9.  Operating  and  care  of  Looks  and  Dams  on  tlie  Muskingum  River, 
Ohio.— In  case  the  Muskingum  Biver  Slackwater  is  received  by  the 
United  States,  as  provided  for  in  the  river  and  harbor  act  approved 

.  August  5, 1886,  the  expenditures  for  the  fiscal  year  ending  June  30, 
1888,  are  estimated  at  $37,000. 

(See  Appendix  A  A  9.) 

10.  Harbor  of  Refuge  near  Cincinnati. — A  contract  for  a  third  dike  at 
Four-Mile  Bar,  Ohio  Eiver,  10  miles  above  Cincinnati,  is  still  in  force. 
The  dike  is  finished  for  a  length  of  500  feet,  but  has  yet  to  be  raised  4 
feet  over  the  remaining  distance  of  2.000  feet. 

The  object  of  this  work  is  to  protect  the  commerce  of  Cincinnati  dur- 
ing winter  by  catching  and  holding  back  icefloes,  and  secondarily  to 
deepen  the  water  on  Four-Mile  Bar.  Two  dikes  have  been  completed 
and  the  third  is  now  under  construction.  The  amount  expended  on  the 
work  to  the  end  of  the  last  fiscal  year,  June  30, 1885,  is  $79,843.13.  No 
additional  appropriation  is  asked  for  this  harbor. 

July  1, 1885,  amount  available $19,466  61 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $16,909  74 

July  1, 1886,  outstanding  liabilities 3, 156  87 

19, 466  61 

Amount  appropriated  by  act  approved  August  5, 1886 11,250  00 

(See  Appendix  A  A  10.) 

U.  Harbor  of  Refuge  at  mouth  of  Great  Kanawha  River  1  West  Virginia.— 
The  work  consisted  of  the  construction  of  three  ice-piers  in  the  Great 
Kanawha  River,  a  little  more  than  a  mile  above  the  Ohio  River.  Two 
of  the  piers  are  on  the  right  bank,  at  distances  of  4,200  and  6,300  feet 
from  the  mouth  of  the  river,  and  the  third  is  on  the  left  bank,  at  a  dis- 
tance of  6,600  feet.  The  piers  are  rectangular  in  shape  and  are  built 
to  a  height  of  29}  feet  above  low  water. 

t  The  three  piers  are  completed  and  have  already  proved  of  great  serv- 
ice to  the  coal-shippers  of  the  Great  Kanawha.  No  additional  funds 
are  required.    Total  amount  expended,  $14,831.66. 

Jnly  1, 1885.  amount  available $10,081  42 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 9,912  88 

J*Ijl,  1886,  amount  available 168  44 

(See  Appendix  A  A  11.)l 


I 
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EXAMINATION  AND  SURVEY  FOR    IMPROVEMENTS    TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND   HARBOR  ACT  OF  JULY  5,  1884. 

It  appearing  after  preliminary  examination  that  the  locality  was 
worthy  of  improvement  by  the  General  Government,  Lieutenant-Colonel 
Merrill  was  charged  with  and  completed  the  survey  of  Muskingum 
Kiver,  Ohio,  the  report  on  the  results  of  which  were  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.  No.  48,  Forty-ninth  Congress, 
first  session. 

(See  Appendix  A  A  12.) 

IMPROVEMENT  OF  THE  FALLS  OF  THE  OHIO  AND  OPERATING  AND  CASE 
OF  THE  LOUISVILLE  AND  PORTLAND  CANAL— IMPROVEMENT  OF  WA- 
BASH AND  WHITE  RIVERS,  INDIANA. 

Officer  in  chargo,  Maj.  Amos  Stickney,  Corps  of  Engineers. 

1.  Falls  of  Ohio  River,  Louisville,  Kentucky  (Lieut.  Col.  William  E. 
Merrill,  Corps  of  Engineers,  in  charge  to  March  15, 1886). — The  present 
project  was  adopted  in  1883,  the  object  being  the  enlargement  of  the 
upper  portion  of  the  Louisville  and  Portland  Canal  and  widening  of  the 
approach  thereto,  which  practically  effects  a  very  considerable  enlarge- 
ment of  the  harbor  of  Louisville,  Ky. 

The  amount  expended  to  June,  30, 1886,  was  $70,533.  The  material 
moved  to  June  30, 1886,  was  158,102.5  cubic  yards.  The  work  was  done 
under  three  contracts.  Operations  were  begun  July  9, 1885,  and  carried 
on  during  favorable  stages  of  the  river  until  the  end  of  the  fiscal  year. 
Work  was  suspended  for  nearly  four  months  by  reason  of  high  water 
and  bad  weather.  The  earth,  loose  rock,  and  river  wall  are  nearly  re- 
moved from  the  lower  section,  and  the  rock  excavation  is  about  half 
completed  to  grade.  The  contractor  for  the  middle  section  has  removed 
about  half  the  material  necessary  to  clear  the  rock  surface  for  blasting. 
Under  the  three  contracts  about  245,130.5  cubic  yards  of  material  remain 
to  be  removed. 

The  appropriation  asked  for  could  be  applied  to  building  of  north 
wall  and  continuation  of  excavation. 

July  1,  1885,  amount  available $284,18141 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1885 $54,714  41 

July  1, 1886,  outstanding  liabilities 12,017  18 

66,73159 

July  1,  1886,  amount  available 217,449  8* 

Amount  appropriated  by  act  approved  August  5, 1886 150, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 367, 449  8* 

Amount  (estimated)  required  for  completion  of  existing  project 885, 363  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  300, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  1.) 

2.  Indiana  Chute,  Falls  of  the  Ohio  River.— The  object  of  this  work 
was  to  improve  the  navigation  of  the  Falls  of  the  Ohio  by  straighten- 
ing and  deepening  the  channels  of  the  middle  and  Indiana  chutes,  by 
building  guiding-dikes  and  removing  rock  obstructions. 

The  amount  expended  to  June  30, 1886,  was  $100,737.85,  with  consid- 
erable benefit  to  commerce.    The  work  so  far  is  considered  a  great  in> 
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provement  to  the  chute,  bat  much  remains  to  be  done  to  give  the  ease 
and  safety  to  navigation  that  is  required.  But  little  work  was  done 
during  the  year,  owing  to  a  high  stage  of  water. 

The  appropriation  of  $30,000  asked  for  could  be  applied  to  continua- 
tion of  work  of  rock  excavation,  repairs  of  dam,  and  perhaps  a  contin- 
uation of  the  crib- work,  forming  a  guiding-dike  on  the  north  side  of  the 
chute. 

Jnly  1, 1885, amount  available $6,219  47 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1, 1885 1,957  32 

July  1, 1886,  amount  available 4,262  15 

I  Amount  (estimated)  required  for  completion  of  existing  project 150, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  2.) 

3.  Louisville  and  Portland  Canal  (Lieut.  Col.  William  E.  Merrill,  Corps 
of  Engineers,  in  charge  to  March  15, 1886). — Daring  the  fiscal  year  the 
canal  was  in  operation  321  days ;  it  was  closed  41  days  on  account  of 
high  water,  and  3  days  on  account  of  ice. 

Boring  the  fiscal  year  5,057  vessels,  representing  an  under-tonnageof 
1,254,342  tons,  passed  through  the  canal.  The  total  nnmber  of  vessels 
that  passed  Louisville  by  canal  and  river  combined  was  6,726,  repre- 
senting an  under-tonnage  of  1,765,497  tons.  The  work  is  in  fair  condi- 
tion, needing  only  some  minor  repairs.  The  two  bridges  over  the  canal 
were  repaired.  Small  repairs  were  made  to  lock-gates  and  parts  of  the 
moving  machinery.  The  dry-dock  was  put  in  good  order  and  necessary 
repairs  made  to  the  old  dredges  and  dredge-tender.  Three  new  mud- 
scows  have  been  built.  The  new  iron  dredge  hull  was  received  from 
the  contractors,  a  boiler  put  in,  and  the  machinery,  &c,  is  being  fitted 
up.  Proposals  were  invited  for  building  a  new  tow-boat,  and  contract 
awarded  and  executed  May  13, 1886.    The  work  is  well  under  way. 

The  plant  for  lighting  the  locks  by  electricity  will  probably  be  pro- 
cured and  placed  during  the  coming  year. 

The  total  receipts  from  all  sources  will  amount  to  $988.31. 

The  estimated  amount  required  for  operating  and  maintaining  the 
canal  daring  1886-'87  is  $82,320. 

July  1, 1885,  amount  available  on  approved  project  for  fiscal  year  ending 
June 30, 1886 $91,840  oo 

Jb)t  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,  1885 (64,262  75 

July  1, 1886.  outstanding  liabilities 5,339  39 

69, 602  14 

(8ee  Appendix  B  B  3.) 

L  Wabash  River ,  Indiana  and  Illinois  (in  charge  of  Maj.  A.  M.  Mil- 
ler, Corps  of  Engineers,  to  April  10, 1886). — Commerce  on  this  river  was 
greatly  interfered  with  by  shoals,  snags,  logs,  and  leaning  timber  block- 
ing the  navigable  channel.  Appropriations  for  its  improvement  were 
Jrit  made  in  1872,  and  the  project  adopted  was  first  the  construction 
of  a  lock  and  dam  at  Grand  Rapids,  near  Mount  Garmel,  at  which  place 
the  river  is  completely  cnt  in  two  at  ordinary  stages  of  water,  and  the 
removal  of  certain  rock  ledges,  sandbars,  snags,  leaning  timber,  and 
the  closing  of  chutes,  the  idea  being  to  obtain  a  navigable  channel  of 
3J  feet  in  depth  from  its  month  up  to  Yincennes. 
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This  river  has  been  separated  into  two  portions  in  reference  to  its  im- 
provement, the  dividing  point  being  Vincennes,  Ind.,  and  appropria- 
tions were  made  for  each  portion. 

(a)  BelowVincennes. — In  this  portion  the  principal  work  was  the  con- 
struction of  a  lock  and  dam  at  Grand  Kapids,  supplemented  by  the  re- 
moval of  obstructions  in  the  channel  and  the  deepening  of  the  water  over 
bars  so  as  to  give  3£  feet  in  depth  at  low  water. 

Previous  to  July  1, 1880,  the  appropriations  were  made  to  cover  the 
whole  river,  and  up  to  that  time  $304,996.19  was  expended  on  the  im- 
provement. Since  then  and  up  to  June  30, 1884.  $88,247.74  was  ex- 
pended on  the  removal  of  obstructions,  and  $7,000  for  purchase  of  land, 
&c,  at  site  of  lock  and  dam  at  Grand  Kapids. 

During  the  fiscal  year  ending  June  30, 1885,  $1,756.07  was  spent  on 
repairs  to  New  Harmony  Dam  and  removal  of  obstructions,  and  $2,824.54  , 
on  the  lock  and  dam.    During  the  past  year  no  work  except  delivery 
of  stone  has  been  done  on  the  river  owing  to  the  want  of  funds.    Plant 
has  been  laid  up  under  care  of  watchman. 

The  amount  of  expenses  for  fiscal  year  ending  June  30, 1886,  was 
$12,097.29.  The  appropriation  asked  for  would  be  applied  to  the  repair 
of  present  works  and  the  construction  of  the  lock  at  Grand  Rapids,  and 
protection  of  bank  to  prevent  cut  off  at  Gray ville. 

July  1,  1885,  amount  available $27,175  46 

Jnly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $12,097  29 

Julyl,  1886,  outstanding  liabilities 1,153  57 

13,250  86 

Jnly  1,  1866,  amount  available 13,924  60 

Amount  appropriated  by  act  approved  August  5,  1886 69, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 82,92460 

Amount  (estimated)  required  for  completion  of  works  indicated 241,600  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  4.) 

(b)  Above  Vincennes. — The  project  for  the  improvement  of  this  por- 
tion of  the  river  was  the  removal  of  obstructions  and  the  construction 
of  wing-dams  where  necessary. 

In  addition  to  the  amount,  $304,996.19,  expended  on  the  whole  river 
to  July  1, 1880,  $53,021.14  was  spent  on  improving  this  portion  of  the 
river  to  June  30, 1884.  This  resulted  in  giving  a  fair  navigable  channel, 
the  principal  obstructions  having  been  removed. 

During  the  fiscal  year  ending  June  30,1885,  $8,701.77  was  expended, 
and  the  work  done  consisted  in  the  removal  of  snags  and  the  comple- 
tion of  the  dam  at  Horseshoe  Bend.  During  the  past  year  no  work 
has  been  done.  Plant  has  been  laid  up  under  care  of  watchmen.  Of 
two  dams  built,  one  has  attained  the  object  for  which  it  was  built  and 
is  now  in  fair  condition,  needing  but  few  repairs.  The  other  dam ,  across 
Horseshoe  Cut-off,  has  proved  a  failure,  the  river  cutting  a  new  channel 
around  the  root  of  the  dam.  The  channel  is  80  feet  wide  and  enlarging. 
The  dam  will  have  to  be  removed,  with  the  snags  and  trees  in  the  cut-off, 
to  afford  passage  for  steamboats,  navigation  being  cut  in  two  at  low 
water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886, 
was  $1,901.98.  The  appropriation  of  $22,500  asked  for  would  be  applied 
to  snagging,  repairs  of  Eight  Mile  Dam,  and  to  removal  of  the  dam  in 
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cot-off  at  Horseshoe  Bend,  afterward  to  dredging,  contraction  works, 
sod  protection  of  banks. 

Jnlyl,  1885,  amount  available $3,009  59 

September  ID,  1835,  sale  of  steamboat  Kerasind  to  another  work 1,000  00 

4,009  69 
inly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ootstanding  Jaly  1. 1885 $1,901  98 

July  1. 1886,  outstanding  liabilities 3  90 

1,905  88 

Jnly  1, 1886,  amount  available 2,103  71 

(Amount  (estimated )  required  for  completion  of  existing  project 22, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  BB1) 

5.  White  River,  Indiana  (in  charge  of  Maj.  A.  M.  Miller,  to  April  10, 
1886).— The  project  of  improvement  for  this  river  contemplated  the  ob- 
taining of  a  depth  of  water  of  3£  feet  at  low  water.  This  has  been  par- 
tiaHy  obtained  from  the  month  to  Hazleton  by  means  of  dikes,  ft  cnt  in 
the  rock  at  Kelly's  Ripple,  and  the  removal  of  snags  in  the  channel. 
The  rock  cnt  at  Kelly's  Ripple,  which  is  the  most  important  of  the 
works,  has  not  yet  been  completed,  bnt  will,  after  completion,  remove 
the  worst  obstruction  between  the  month  of  the  river  and  Hazleton 
Bailroad  Bridge,  wherfe  the  bad  location  of  the  draw  prevents  any  navi- 
gation at  low  water. 

The  first  appropriation  was  made  in  1879,  since  which  date  improve- 
ments have  been  carried  on.  The  amount  expended  to  June  30, 1885, 
vas  $93,948.58. 

Daring  the  fiscal  year  ending  Jnne  30, 1886,  no  work  was  done  be- 
yond watching  and  taking  care  of  plant. 

With  the  amount  asked  ($25,000)  for  the  fiscal  year  ending  June  30, 
1888,  it  is  proposed  to  remove  snags,  dredge  some  hard  gravel  bars, 
sod  complete  the  cut  at  Kelly's  Ripple.  It  is  not  considered  advisable 
to  spend  any  money  on  improvements  above  Hazleton  as  long  as  the 
present  railroad  bridge  remains  an  obstruction. 

J0I7 1, 1885,  amount  available $1,051  42 

Jdy  L  1^96,  amount  expended  during  fiscal  year,  exclusive  of 

,  liabilities  outstanding  July  1.  1886 $637  53 

^ly  1, 1886,  outetanding  liabilities 9  06 

646  61 


Jolj  1, 1886,  amount  available 404  81 

Amount  appropriated  by  act  approved  August  6,  1886 7,500  00 

ABoont  available  for  fiscal  year  ending  June  30, 1887 7,904  81 

(Amount  (estimated)  required  for  completion  of  existing  project 17, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    17,500  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
brbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  5.) 

**P*OVKMENT  OP  GREAT  KANAWHA  AND  ELK  RIVERS,  WEST  VIRGINIA, 
AND  OF  NEW  RIVER  IN  VIRGINIA  AND  WEST  VIRGINIA. 

Officer  in  charge,  Lieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

!•  Great  Kanawha  River,  West  Virginia. — This  river  flows  through  afer- 
"feand picturesque  region,  filled  with  mineral  wealth,  especially  coal  and 
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salt.  It  was  by  nature  divided  into  a  number  of  pools,  some  of  consid- 
erable length  antl  depth,  separated  by  shoals  of  gravel  and  coarse  sand, 
which  were  the  principal  obstructions  to  navigation  in  low  water,  there 
being  often  on  them  at  such  seasons  but  a  few  inches  of  water.  In 
some  of  the  pools  were  found  shallow  places  also  obstructing  naviga- 
tion. There  were  also  snags  and  loose  rock  in  the  channel.  The  navi- 
gation above  Charleston  was  more  obstructed  than  below.  Above,  it 
was  almost  suspended  in  summer.  The  coal  and  salt  were  generally 
sent  out  on  rises,  which  enabled  the  boats  to  pass  safely  over  the  ob- 
strqctions  that  otherwise  would  stop  their  movements  entirely.  The 
use  of  the  river  for  the  movement  of  these  valuable  products  was  there- 
fore unsatisfactory  and  intermittent.  ,  By  the  agency  and  superintend- 
ence of  a  Board  acting  under  the  State,  first  of  Virginia  and  then  of 
West  Virginia,  considerable  improvement  in  the  river  was  from  time  to 
time  effected,  tolls  being  charged  on  the  commerce  for  payment  of  ex- 
penses. 

The  object  of  the  improvement,  begun  several  years  ago  by  tha 
United  States,  was  to  give  a  constant  navigable  depth  of  at  least  6  feet 
throughout  the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio 
Biver.  to  be  accomplished  by  large  locks  and  dams.  Those  already 
built  nave  been  about  360  by  50  feet  in  the  clear.  The  peculiarity  of 
most  of  the  dams  is  that  they  can  be  lowered,  when  the  stage  of  water 
in  the  river  will  suffice,  over  the  shoals.  This  gives  them  the  name  of 
"  movable  dams,"  and  enables  an  open  river  to  be  had  when  the  water 
is  high  enough. 

Dams  3  and  2,  both  above  Paint  Greek,  are  fixed,  as  the  declivity  of 
the  river  in  that  section  is  too  great  to  permit  the  advantageous  use  of 
the  movable  system.    Dam  1  will  also  be  fixed. 

Up  to  June  30, 1885,  the  amount  expended  was  $1,583,481.54.  At  that 
date  Lock  and  Dam  3,  21  miles  above  Charleston  Ferry,  had  been  com- 
pleted, as  also  Locks  and  Dams  4  and  5,  respectively  15  and  9  miles 
above  the  same  point.  Lock  6, 4  miles  below  Charleston,  was  also  com- 
pleted except  the  gates,  and  good  progress  had  been  made  at  Lock  2, 
26£  miles  above  Charleston. 

The  amount  expended  in  the  year  ending  June  30, 1886,  was  $145,- 
971.54,  which  has  been  applied  to  Lock  2  and  Dam  6.  The  completion 
of  both  is  expected  before  the  end  of  1886.  Lock  2,  however,  cannot  be 
used  until  the  dam  is  built,  for  which  at  least  one  more  working  season 
will  be  required. 

Had  funds  been  available,  all  the  locks  and  dams  needed  for  this  im- 
portant improvement  could  have  been  begun  at  the  same  time  and  fin- 
ished in  three  years,  with  much  economy  to  the  United  States,  and  with 
manifest  advantage  in  the  use  of  the  improved  water-way. 

The  development  of  commerce  on  this  river  has  been  very  great  since 
its  improvement  by  the  United  States,  although  the  project  has  been 
only  partially  executed,  for  want  of  money. 

July  1,  1885,  amount  available $189  345  01 

July  1 ,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $134,298  09 

July  1,  1886,  outstanding  liabilities .*. 11,673  45 

145  971  54 

July  1, 1886,  amount  available 43,373  47 

Amount  appropriated  by  act  approved  August  5,  1886 167, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 230, 873  47 
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Amount  (estimated)  required  for  completion  of  existing  project $1,670, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I     30,1888 500,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

k    harbor  acts  of  1866  and  1867. 

(See  Appendix  C  C  1.) 

2.  Elk  River,  West  Virginia. — The  Elk  is  one  of  the  chief  tributaries  of 
the  Great  Kanawha.  Its  course  is  tortuous,  as  is  shown  by  the  fact 
that  the  distance  from  its  mouth  to  Braxton  Court-House  is  54  miles  in 
a  straight  line,  but  100  miles  by  the  windings  of  the  stream.  The 
average  low- water  width  is  about  200  feet,  with  narrows  at  the  rapids 
of  about  150  feet  in  width,  and  occasional  portions  of  about  300  feet  in 
width.  The  pools  vary  in  depth  from  3  to  10  feet,  and  are  separated  by 
rapid  shoals  of  cobble-stones  and  gravel,  on  which  there  has  been,  at 
low  seasons,  a  depth  of  but  a  few  inches  or  water.  The  average  fall  per 
mile  in  the  river,  from  Braxton  Court-House  down,  is  about  2}  feet,  but 
is  not  uniformly  distributed,  being  greatest  (about  4  feet  per  mile)  in 
the  central  section,  and  less  (about  2  feet)  in  the  upper  and  lower  sec- 
tions. Freshets  of  small  height  are  of  frequent  occurrence,  but  rapidly 
pass  off.  The  annual  rise  in  the  spring  is  about  10  or  12  feet.  An  ex- 
traordinary rise  is  sometimes  had  of  25  or  30  feet,  but  the  duration  is 
not  great. 

The  approved  project  of  improvement  has  been  the  removal  of  rocks, 
snags,  overhanging  trees,  &c,  and  the  cutting  of  narrow  sluices  through 
the  rapids  and  shoals.  The  principal  interests  to  be  served  are  those 
of  lumbering  and  rafting,  but  much  country  produce  is  also  carried 
down  stream  in  small  boats,  which  return  with  merchandise,  &c.  The 
cost  of  the  improvement  was  originally  estimated  as  $100,000,  to  make 
it  complete  of  its  kind. 

The  amount  expended  from  the  beginning  to  June  30,  1885,  was 
$17,000.  Nothing  has  been  done  in  the  year  ending  June  30, 1886,  for 
want  of  funds.  The  country  through  which  this  stream  flows  is  rich 
in  minerals  and  well  fitted  for  agriculture  and  grazing.  The  improve- 
ment already  done  has  been  of  great  benefit  to  that  as  yet  compara- 
tively undeveloped  section. 

There  are  several  obstructions  to  the  navigation  of  this  river,  due  to 
the  action  of  private  parties  or  corporations,  which  should  be  removed 
if  the  improvement  is  to  be  continued  by  the  United  States. 

Amount  appropriated  by  act  approved  Augnst  5,  1886 $1,500  00 

5  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888 .    3, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  O  G  2.) 

3.  New  River,  from  the  mouth  of  Wilson,  in  Qrayson  County,  Virginia, 
to  ike  mouth  of  Greenbrier  River,  West  Virginia, — As  has  been  stated  in 
previous  reports,  but  is  here  repeated  to  save  trouble  in  referring  to 
other  volumes,  the  appropriations  have  been  made  in  such  manner  as 
to  divide  this  portion  of  the  river  into  three  sections,  as  follows : 

Mile*. 

Upper,  or  Lead  Mines 62 

Middle,  or  New  River  Bridge 43 

Lower,or  Greenbrier 86$ 

Throughout  this  distance  the  navigable  channel  consisted  of  natural 
chutes  through  the  ledges  and  shoals  of  varying  widths,  rarely  over  1 
foot  in  depth,  in  some  places  so  tortuous  as  to  render  navigation  ex- 
tremely difficult  and  dangerous. 
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The  original  project  adopted  for  the  improvement  of  these  natural 
channels  was  to  widen  them  to  30  or  50  feet,  as  might  be  required, 
deepen  them  to  2  feet,  and  straighten  such  as  needed  it  This  was  for 
bateau  navigation;  the  improvement,  however,  to  be  made  in  such  a 
manner  as  to  aid  the  work  should  a  greater  depth  and  width  be  required 
in  the  future. 

A  small  steamboat,  draught  12  inches  when  light,  having  been  built 
at  Hinton  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  channel 
in  that  section  50  feet  wide  at  all  points,  and  in  many  from  75  feet  to 
100  feet,  the  depth  of  2  feet  being  retained.  This  steamboat  was  not 
adapted  in  dimensions  and  power  to  the  navigation  of  the  river,  and 
has  been  withdrawn. 

The  original  plan  of  improvement  has  been  adhered  to,  except  that 
the  width  of  channels  on  the  middle  and  upper  divisions  has  been  re- 
duced to  20  feet,  and  on  the  former  to  10  feet  for  several  miles,  to  allow 
iron  to  be  shipped  from  the  furnaces  above. 

There  was  no  appropriation  for  this  river  in  1883, 1884,  or  1885.  July 
1, 1886,  there  was  a  balance  remaining  unexpended  of  $3,000  from  the 
appropriation  of  August  2, 1882.  This  pertained  by  special  designation 
of  the  law  to  the  portion  of  the  river  above  Foster's  Falls,  which  are 
not  passable;  The  balance  remained  unexpended  because  of  the  im- 
passibility of  these  falls.  As  the  disconnection  with  routes  of  trans- 
portation caused  by  these  falls  would  practically  disappear  on  the  com- 
pletion of  the  railroad  up  Cripple  Creek,  and  as  boats  could  then  ship 
to  the  railroad  their  freight  at  Porter's  Ferry,  above  the  lead  mines  and 
the  falls,  it  was  concluded  to  improve  the  condition  of  Williamson's 
Ledges  and  Shoals.  This  work  was  continued  as  late  as  the  season 
allowed,  a  small  balance  of  funds  being  left  unexpended,  but  not  large 
enough  to  justify  the  resumption  of  operations  in  the  summer  of  1886. 

The  navigation  of  the  river  not  being  continuous  as  yet,  it  is  practi- 
cally a  feeder  to  the  railroads  which  cross  it  and  run  along  portions  of 
it.  It  has  also  been  of  much  use  in  carrying  materials  and  supplies  to 
the  railroads  while  in  process  of  construction  near  it.  It  is  probable 
that  when  the  river  is  fully  improved  boats  will  transport  one-third  of 
the  products  of  the  fine  agricultural  country  through  which  it  flows, 
and  seven- eighths  of  those  of  the  mines,  exclusive  of  coal. 

July  1,  1885,  amount  available $3,000  00 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 2,533  43 

July  1,  1886,  amount  available^. 406  57 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 10, 466  57 

(Amount  ( estimated)  required  for  completion  of  existing  project 159, 000  00 
A  mount  that  can  be  pront ably  expended  in  fiscal  year  ending  J  one  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  O  3.) 

IMPROVEMENT  OF  KENTUCKY  AND  TRADEWATER  BITERS,  KENTUCKY} 
OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY;  AND  OF 
GUYANDOTTE,  LITTLE  KANAWHA,  AND  BUCKHANNON  RIVERS,  WEST 
VIRGINIA. 

Officer  in  charge,  Capt.  J.  C.  Post,  Corps  of  Engineers. 
1.  Kentucky  River,  Kentucky. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1879,  the  object  being  to  repair  the 
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ive  locks  and  dams  built  by  the  State  of  Kentucky,  and  extend  slack- 
water  navigation  for  a  draught  of  6  feet  by  the  construction  of  additional 
locks  and  dams  to  Beattyville,  a  distance  of  261  miles  from  the  mouth 
of  the  river. 

Four  of  the  locks  have  been  repaired,  three  of  tne  <Aams  rebuilt,  and 
the  fourth  partially  repaired  during  the  previous  years. 

The  operations  during  the  past  fiscal  year  have  been  the  reconstruc- 
tion of  Dam  No.  5,  and  the  completion  of  the  repairs  to  the  lock,  which  has 
extended  the  slack  water  navigation  to  Oregon,  Ky.,  99  miles  from  the 
mouth- of  the  river.  A  new  keeper's  dwelling  has  been  constructed  at 
Lock  So.  1,  the  land  has  been  procured  for  the  dam  at  Beattyville  and 
its  construction  commenced,  negotiations  are  about  completed  for  the 
land  for  Lock  and  Dam  No.  6?  and  the  repairs  upon  the  snag-boat  were 
partially  made.  The  upper  river  between  the  Kentucky  Central  Bail- 
road  Bridge  and  Beattyville  was  improved  by  the  removal  of  obstruc- 
tions and  the  construction  of  wing- walls,  &c 

Daring  the  present  fiscal  year  the  land  for  Lock  and  Dam  No.  6  will 
be  purchased  and  the  construction  of  these  works  commenced.  The 
dam  at  Beattyville  will  be  completed,  as  also  the  repairs  to  the  snag- 
boat 

Jnlr  1,1985,  amount  available $264,721  80 

Jaly  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1, 1885.. ..J fl55,641  81 

July  1, 1886,  ootstanding  liabilities 24,186  60 

179, 828  41 

Juki,  1886,  amonnt  available 84,893  39 

Amount  appropriated  by  act  approved  August  5, 1886 187, 500  00 

Amonnt  available  for  fiscal  year  ending  June  30,  1887 272, 393  39 

( Amonnt  (estimated)  required  for  completion  of  existing  project 2, 034, 139  26 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 

{    K& 400,000  00 

i  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  1.) 

2.  Operiting  and  "keeping  in  repair  locks  and  dams  on  the  Kentucky 
Jftrer,  Kentucky. — During  the  fiscal  year  the  slackwater  navigation  of 
the  Kentucky  River  was  extended  a  distance  of  17  miles  by  the  com- 
pletion of  Dam  No.  5,  and  the  repair  of  the  lock.    The  upstream  half 
of  Dam  No.  4  was  also  reconstructed,  and  there  is  at  present  slackwater 
navigation  upon  the  Kentucky  River  for  a  draught  of  6  feet  a  distance  of 
|  99  miles.    Navigation  has  been  continuous  except  when  interrupted  by 
i  ice  and  the  repairs  to  Dams  Nos.  4  and  5.    Two  thousand  one  hundred 
!  and  ninety-five  steamboats,  1,282  barges  and  flats,  1,936  rafts,  and  780 
!  miscellaneous  craft  passed  through  the  locks,  requiring  4,952  lockages. 
!  This  is  a  material  gain  over  the  amount  of  navigation  reported  last 
year. 

The  total  expenditures  to  June  30,  for  the  fiscal  year,  were  $26,608.27. 
The  estimated  amount  required  for  operating  and  maintaining  naviga- 
tion for  the  year  1886-'87  is  $33,965,  with  which  it  is  proposed  by  the 
officer  in  charge  to  remove  by  dredging  several  bars  that  have  been  in- 
terfering with  navigation,  and  to  make  the  necessary  repairs  to  the 
locks  and  dams. 

t  The  restoration  of  the  slackwater  system  in  this  river  has  resulted 
in  a  very  material  reduction  in  freight  charges  to  the  various  points 


286        REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

During  the  past  year  work  upon  the  construction  of  the  lock  was 
continued  until  October,  when  it  was  suspended  by  the  exhaustion  of 
the  funds  then  available.  The  foundation  of  the  river  and  initer  walls 
was  excavated,  and  the  construction  of  the  walls  commenced.  About 
one-seventh  of  the  masonry  work  of  the  lock  was  completed. 

Ten  per  cent,  has  been  added  to  estimated  cost  of  constructing  thiB 
work.  This  has  been  made  necessary  by  the  deterioration  of  the  un- 
finished work  and  the  natural  increase  in  the  expense  of  conducting  a 
work  where  operations  can  only  be  coutinued  a  brief  period  each  year. 

During  the  present  season,  with  the  amount  now  available,  the  con- 
struction of  the  lock  will  be  advanced  as  far  as  practicable,  and  the  im- 
provement of  the  upper  river  will  be  continued. 

July  1,1885,  amount  available $15,45103 

July  1, 1886,  outstanding  liabilities 14,479  99 

July  1,  1886,  amount  available 971  04 

Amount  appropriated  by  aot  approved  August  5, 1886 16, 875  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 17,84604 

'  Amount  (estimated)  required  for  completion  of  existing  project 51, 800  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1868    26, 800  W 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  D  D  6.) 

7.  BucJchannon  River,  West  Virginia.— The  Buckhannon  River  empties 
into  the  Tygart  Valley  Biver,  a  tributary  of  the  Monongahela  River. 

The  improvement  of  this  river  (approved  in  1884)  contemplates  the 
formation  of  a  channel  24£  miles  long,  with  a  minimum  width  of  30  feet, 
and  a  depth  of  at  least  2  feet  during  an  average  of  four  months  each 
year. 

When  work  was  commenced  this  river  was  practically  closed  and  it 
was  only  possible  to  float  out  timber  during  the  highest  water.  The 
annual  amount  brought  out  at  that  time  was  about  115,000  linear  feet 
The  result  of  the  improvement  already  made  has  increased  the  amount 
of  timber  brought  out  to  over  2,000,000  linear  feet,  and  coal  is  now  being 
brought  to  market  by  river  from  mines  that  have  been  lately  opened. 
The  latter,  in  consequence,  has  already  been  reduced  materially  in  price 
to  consumers. 

No  work  was  done  upon  this  river  during  the  past  year. 

With  the  amount  now  available  the  improvement  will  be  continued. 
It  is  also  proposed  to  continue  it  with  the  amount  asked  for. 

July  1,  1885,  amount  available $46  63 

July  1. 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 '$8  50 

July  1, 1886,  outstanding  liabilities 75 

9  25 


July  1,  1886,  amount  available 37  33 

Amount  appropriated  by  aot  approved  August  5, 1866 1,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887  ...» 1,537  38 

'  Amount  fee  timated)  required  for  completion  of  existing  project 22, 455  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  6, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

.     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  7.) 
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IMPROVEMENT  OF  THE  HARBOR  AT  DULUTH,  MINNESOTA,  AND  OF 
THE  ENTRANCE  TO  SUPERIOR  BAY— IMPROVEMENT  OF  THE  HAR- 
BOR AT  GRAND   MARAIS,  MINNESOTA. 

Officer  in  charge,  Maj.  Charles  J.  Allen,  Corps  of  Engineers. 

1.  Harbor  at  Duluth,  Minnesota. — The  original  project  for  improvement 
at  Duluth,  adopted  in  1871,  consisted  of  a  breakwater  in  Lake  Superior, 
outside  of  Minnesota  Point,  it  being  a  continuation  of  a  breakwater 
commenced  by  the  Northern  Pacific  Bailroad  Company. 

Tbe  city  of  Duluth  in  1870  commenced  a  canal  through  Minnesota 
Point  to  connect  the  Bay  of  Superior  with  the  lake.  This  proceeding 
was  resisted  by  Superior  City  on  the  ground  that  the  canal  would  di- 
vert the  waters  of  the  Saint  Louis  Biver  from  the  natural  entrance  and 
thus  deprive  it  of  the  current  necessary  to  its 'maintenance.  In  1871 
an  injunction  was  issued  at  the  instance  of  the  War  Department  re- 
straining further  operations  at  the  canal,  but  it  was  subsequently  dis- 
solved upon  the  execution  by  the  city  of  Duluth  of  a  bond  for  $100,000 
to  secnre  the  construction  of  a  dike  to  extend  from  Minnesota  Point  to 
Bice's  Point,  thus  isolating  the  harbor  of  Duluth  from  the  rest  of  the 
Bay  of  Superior.  The  dike  was  completed  in  1872,  but  at  present  only 
traces  of  it  are  visible. 

The  act  of  Congress  approved  March  3, 1873,  appropriated  $100,000 
for  tbe  purpose  of  dredging  out  the  Bay  of  Superior  from  the  natural 
entrance  to  the  docks  of  Superior  and  Duluth  and  preserving  both 
entrances  from  the  lake  thereto.  This  was  regarded  as  legalizing  the 
canal.  The  outer  breakwater  was  abandoned ;  the  canal  and  inner  har- 
bor rendered  it  unnecessary.    Expended  upon  original  project,$110,000. 

Under  an  allotment  of  $36,049.20  from  the  appropriation  of  1873,  work 
of  improvement  commenced  upon  the  inner  harbor  and  canal,  the  pro- 
ject providing  for  dredging  the  harbor,  extending  and  completing  the 
piers  bordering  the  canal,  and  in  making  an  opening  through  the  dike 
to  provide  for  the  passage  of  boats  from  Duluth  to  Superior,  the  Gov- 
ernment assuming  charge  of  the  canal  and  its  piers — work  originally  un- 
dertaken by  the  city  of  Duluth.  Work  under  this  project  continued  un- 
til 1881,  the  piers  having  been  kept  in  repair,  the  south  pier  extended, 
tbe  main  harbor  area  in  front  of  the  docks  having  been  enlarged  and 
deepened  in  part  to  16  feet,  and  a  narrow  channel  dredged  along  the 
east  side  of  Bice's  Point  leading  to  intersection  with  the  channel  of  the 
Saint  Louis  Biver.    Expended  under  this  project,  about  $160,651.81 

Tbe  present  project,  adopted  in  1881,  provides  for  maintainingdepths 
over  existing  dredged  areas,  and  enlargement  of  the  harbor  by  dredging 
to  a  line  joining  Bice's  and  Minnesota  points  and  about  600  feet  easterly 
from  tbe  canal,  and  on  lines  parallel  to  Minnesota  and  Bice's  points,  the 
dredging  to  provide  for  vessels  drawing  16  feet.  Estimated  cost,  as  re- 
vised in  1884,  $305,424. 

Work  of  improvement  during  the  past  fiscal  year  consisted  in  deepen- 
ing and  enlarging  the  main  harbor  in  front  of  the  docks,  the  following- 
named  quantities  of  material  having  been  dredged: 

Cable  yards. 

Fnn  the  old  basin  of  main  harbor 41,476.2 

la  enlarging  the  baein  of  main  harbor 21,709.9 

Fifty-one  and  two-tenths  cords  of  stone  riprap  were  placed  in  the 
canal  at  the  inner  face  of  south  pier  to  guard  against  further  settling 
tf  the  substructure  of  that  part  of  the  pier.    This  part  of  the  pier-work 
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was  built  by  the  city  prior  to  the  Government  assuming  charge  of  the 
canal. 

Expended  on  the  present  project  to  June  30,  1886,  including  out- 
standing liabilities,  $143,648.67. 

The  piers  are  in  good  condition,  a  slight  settling  of  the  portion  of 
south  pier  excepted.  The  ruling  depths  in  the  portions  of  the  harbor 
dredged  by  the  United  States  are : 


In  canal 17 

In  main  harbor  or  basin 16 

In  Rice's  Point  Channel  to  a  point  opposite  Elevator *E 16 

From  point  opposite  Elevator  E,  through  dredged  ohannel  along  Rice's  Point,  to 
the  Saint  Lonis  River 12 

The  portion  of  main  harbor  dredged  by  the  United  States  has  an  area 
of  74£  acres.  All  the  areas  and  channels  above  mentioned,  canal  ex- 
cepted, require  widening. 

Before  dredging  commenced,  in  1873,  the  depth  in  front  of  the  docks 
in  what  is  now  the  main  harbor  averaged  9  feet;  and  before  adoption 
of  the  preseut  project  the  harbor  area  was  restricted,  and  there  was  no 
channel  of  consequence  along  Bice's  Point. 

The  sum  asked  for  the  fiscal'  year  ending  June  30, 1888,  is  to  be  ex- 
pended in  dredging  and  especially  in  enlarging  the  harbor,  and  in  main- 
tenance of  the  piers. 

July  1,  1885,  amount  available $12,836  80 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $11,064  70 

July  1,  1886,  outstanding  liabilities 23  38 

11,088  06 

July  1,  1886,  amount  available 1,748  72 

Amount  appropriated  by  act  approved  August  5,  1886 56,250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 57, 998  72 

{Amount  (estimated)  required  for  completion  of  existing  project 119, 174  0Q 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  1.) 

2.  Dredging  Superior  Bay,  Wisconsin. — The  original  project  for  im- 
provement,  adopted  in  1867,  consisted  in  construction  of  two  nearly  par- 
allel piers  at  the  entry  to  connect  the  deep  water  of  the  bay  and  lake, 
the  piers  crossing  and  bordering  a  narrow  tortuous  channel  of  8  to  9  feet 
depth.  Work  under  this  project,  including  scraping  between  the  piers, 
which  increased  the  depth  between  them  to  10  feet,  continued  until 
1873,  at  which  time  the  total  length  of  piers  was  5,218  feet.  Expended 
under  this  project,  $258,000.  In  1873  the  project  adopted  consisted  in 
extension  of  pier- work  and  in  dredging  between  the  piers  and  to  the 
wharves  of  Superior  City,  the  dredging  to  afford  13  feet  of  water.  The 
piers  were  completed  in  1874,  total  length  5,512  feet,  the  lake  ends 
resting  in  16  feet  of  water  and  depth  of  water  between  the  piers  not 
less  than  12  feet.  From  this  time  until  1881  the  work  for  improvement 
was  almost  entirely  confined  to  maintenance  of  the  piers  and  of  portions 
of  Minnesota  Point  through  which  waves  threatened  irruption.  A 
small  amount  of  dredging  was  done  in  1879  near  Connor's  Point  to  fa- 
cilitate passage  of  light-draught  boats  between  that  point  and  Daluth. 

Expended  under  the  second  project,  $77,513.26,  the  piers  having  been 
extended  and  kept  in  repair  and  Minnesota  Point  protected.  By  1881 
the  ruling  depth  from  the  lake  to  the  wharves  was  11  feet. 
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The  present  project,  adopted  in  1881  and  modified  in  1884,  provides 
for  maintenance  of  piers  and  beach  protection,  and  for  dredging  to  af- 
ford depths  of  16  feet,  as  follows : 

Between  the  piers  at  the  entry. 

From  the  entry  along  and  parallel  to  the  front  of  Superior  City. 

Op  the  Nemadji  River  for  abont  one-half  a  mile. 

The  preservation  of  the  Quebec  Wharf  Channel  was  added  in  1881, 
and  dredging  the  channel  of  the  Saint  Louis  River  within  the  Bay  of 
Superior  was  added  in  1884  by  the  act  of  July  5  of  that  year.  This 
last  addition  increased  the  estimate  of  cost  of  the  project  $33,000,  thus 
making  it  $345,080. 

Boring  the  past  fiscal  year  dredging  was  done  between  the  piers  in 
flie  Saint  Louis  River  Channel  and  in  the  Quebec  Wharf  and  Northern 
Pacific  Railroad  Dock  channels,  and  necessary  repairs  made  to  the  north 
pier  at  the  entry. 

Expended  under  the  present  project  to  June  30, 1886,  including  out- 
standing liabilities,  $99,716.20. 

The  piers  and  beach  protection  are  in  generally  good  condition,  some 
slight  repairs  and  extension  of  beach  protection  being  needed. 

The  improved  channels  have  the  following-named  ruling  depths : 

Feet. 

From  Connor's  Point  to  the  entry 15 

From  the  Northern  Pacific  Railroad  Dock  to  the  entry 15 

In  front  of  Quebec  Wharf „ 12 

In  the  entry  between  lake  ends  of  piers,  the  storm  of  November  6, 1885,  having 

caused  some  shoaling 16 

In  remainder  of  entry 16 

Channel  at  month  of  Nemadji  River,  narrow  with  8  feet  depth  of  water. 

AH  of  these  channels  require  widening,  and  such  as  do  not  admit 
vessels  drawing  16  feet  of  water  should  be  deepened  accordingly.  The 
mm  of  140,000  asked  for  the  fiscal  year  ending  June  30, 1888,  to  be  ex- 
pended in  maintaining  piers  and  beach  protection,  in  extending  the  lat- 
ter, and  in  widening  and  deepening  the  channels  between  the  piers 
from  the  entry  to  Connor's  Point,  and  from  the  Saint  Louis  Eiver  Chan- 
lei,  within  the  Bay  of  Superior,  to  the  Northern  Pacific  Eailroad  and 
Quebec  docks. 

Jnlj  1, 1886,  amount  available $13,010  07 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $9,660  96 

JnlTl,  1886,  outstanding  liabilities 194  77 

9,855  73 

Wy  1, 1886,  amount  available 3,154  34 

Aaount  Appropriated  by  act  approved  August  5, 1886 22,500  00 

AaomH  available  for  fiscal  year  ending  June  30, 1887 25,654  34 


i 


Amoont  (estimated)  required  for  completion  of  existing  project 2*27, 580  00 

AaocQt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 

1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

I  tobor  acts  of  1866  and  1867. 

(See  Appendix  E  E  2.) 

Note.— The  river  and  harbor  act  of  August  5, 1886,  directs  that  the 
•m  of  $9,000  of  the  above  appropriation  of  $22,500  be  applied  to  dredg- 
ing in  Saint  Louis  Bay. 

3.  Harbor  at  Grand  Marais,  Minnesota. — Tbe  project  for  improvement 
tf  this  harbor,  adopted  in  1879  and  continued  since  that  time,  provided 
tott  breakwater  to  narrow  the  entrance  and  thus  to  increase  the  area 
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of  shelter  for  vessels  occupying  the  harbor,  and  for  dredging  to  eulargc 
the  anchorage  area  and  to  afford  depth  of  16  feet  of  water.  Estimate! 
cost,  $139,669.40.  The  breakwater  was  completed  in  1883,  and  dredg- 
ing was  done  as  appropriations  were  made  for  the  work. 

Grand  Marais  is  on  the  north  shore  of  Lake  Superior,  about  110  miles  j 
from  Duluth,  and  is  the  only  harbor  of  refuge  for  vessels  on  that  rocky  j 
coast.    It  lies  within  a  few  miles  of  the  course  of  American  steamers 
from  Duluth  to  Port  Arthur,  Ontario,  and  of  the  Canadian  steamers  from 
Duluth  to  points  beyond  Saint  Mary's  Falls.    American  tugs  are  also 
engaged  in  the  fishing  business  along  the  north  shore. 

Before  the  work  of  improvement  was  begun  there  was  but  a  narrow 
space  under  the  lee  of  Mayhew's  Point  accessible  to  vessels  drawing  10 
feet  of  water,  and  the  approach  to  this  sheltered  space  was  narrow. 
Consequently  navigators  of  small  vessels  had  not  always  confidence  in 
their  ability  to  make  the  harbor  during  storms.  There  is  now  a  shel- 
tered area  behind  the  point,  due  to  dredging  operations  and  to  the  break- 
water, of  8  acres,  with  least  depth  of  16  feet.  During  the  past  two 
seasons  many  vessels  have  sought  shelter  in  the  improved  harbor.  But 
in  order  to  bring  this  harbor  up  to  its  maximum  usefulness  its  anchor 
age  area  should  be  enlarged  and  deepened. 

Some  slight  repairs  were  made  to  the  breakwater  during  the  past 
fiscal  year. 

Total  expended  on  the  project  to  June  30, 1 886,  $68,045.42. 

The  sum  asked  for  the  fiscal  year  ending  June  30, 1888,  is  to  be  ex- 
pended in  dredging  and  maintenance  of  breakwater. 

July  1, 1885,  amount  available (2,493  87 

July  1, 1886,  amount  expended  during  fical  year,  exclusive  of  liabilities     • 
outstanding  July  1, 1885 589  »  j 

July  1, 1886,  amount  available 1,954  58 

Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

Amount  available  for  fiscal  year  endi  ng  June  30, 1887 11, 954  58  i 

r  Amount  (estimated)  required  for  completion  of  existing  project 59,609  40 

I  Amount  that  can  profitably  be  expended  in  fiscal  year  ending  June  30, 1888  30, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  3.) 

HARBORS  ON  LAKE  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEK 
BAY,  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN.  NORTH  OP 
MILWAUKEE,  WISCONSIN. 

Officers  in  charge,  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  to 
March  10, 1886 ;  Gapt.  W.  L.  Marshall,  Corps  of  Engineers,  from  March 
10  to  May  24, 1886;  and  Capt.  Charles  E.  L.  B.  Davis,  Corps  of  Engi- ! 
neers,  since  that  date. 

1.  Ontonagon  Harbor,  Michigan. — Previous  to  the  improvement  of  this . 
harbor  the  channel  of  the  river's  mouth  was  but  7  feet  deep  at  the  | 
shoalest  place,  and  the  shifting  nature  of  the  lake-bottom  caused  fre-  j 
quent  changes  in  its  position. 

The  project  of  constructing  piers  extending  from  each  bank  of  tte; 
river's  mouth  lake  ward  to  the  18-foot  curve,  and  dredging  a  channel  not  j 
less  than  12  feet  deep  between  them,  was  adopted  in  1867. 

The  total  expenditure,  amounting  to  $270,374.70,  of  which  $70.40  was 
expended  during  the  past  fiscal  year,  has  resulted  in  the  construction 
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of  an  east  pier  2,265  feet  in  length,  and  a  west  pier  2,375  feet  in  length, 
and  the  removal  by  dredging  of  10,546  cubic  yards  of  sand  from  the 
outer  bar,  forming  a  channel  100  feet  wide  at  its  narrowest  point,  with 
a  depth  of  about  12  feet  at  low  water. 

This  is  an  important  harbor,  especially  for  refuge,  affording  the  only 
shelter  obtainable  between  the  Apostle  Islands  and  the  Portage  Lake 
Canal  entrance,  and  the  latter  is  difficult  of  access  in  bad  weather. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888,  is 
for  further  pier  extension  and  possibly  repairs. 

July  1,1885,  amonnt available $2,295  70 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 70  40 

July  1,  1886,  amonnt  available 2,225  30 

Amount  appropriated  by  act  approved  August  5,  1886 13, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 ...1 15, 225  30 

{Amount  (estimated)  required  for  completion  of  existing  project 78, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188S    25,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  1.) 

2.  Eagle  Harbor,  Michigan. — Previous  to  the  improvement  of  this 
harbor  the  entrance  was  obstructed  by  a  rocky  reef,  having  about  9  feet 
of  water  over  the  shoalest  point. 

The  project  of  improvement  was  adopted  in  1866,  and  modified  in 
1868, 1874,  and  1877,  and  consisted  in  blasting  and  dredging  a  channel 
130  feet  wide  and  14  feet  deep  through  the  reef.  The  work  was  com- 
pleted in  1879.  The  channel  is  now  marked  by  a  guiding-crib  on  each 
side,  and  meets  the  present  demands  of  commerce.  As  stated  in  the 
last  annual  report,  the  channel  was  obstructed  by  a  number  of  bowlders, 
which  reduced  its  available  depth  in  places  to  12  and  13  feet,  and  their 
removal  was  in  progress  at  the  beginning  of  the  fiscaj  year.  The  work 
was  completed  July  11, 1885. 

The  total  expenditure  to  June  30, 1886,  is  $94,113.67. 

No  appropriation  is  asked  for  this  harbor,  as  the  funds  on  hand  will 
probably  be  sufficient  to  cover  the  expenses  of  keeping  the  channel  and 
piers  in  good  condition  for  several  years. 

July  1,  1885,  amount  available $3,213  84 

July  1,  1386,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 327  51 

July  1, 1886,  amonnt  available 2,886  33 

(See  Appendix  F  F  2.) 

3.  Marquette  Harbor,  Michigan.— In  its  original  condition,  no  protection 
was  afforded  to  vessels  at  this  harbor  during  the  prevalence  of  easterly 
and  northerly  gales. 

In  1866  a  project  of  improvement  was  adopted,  which  consisted  in  the 
construction  of  a  crib-breakwater  2,000  feet  in  length  and  25  and  40  feet 
in  width,  built  to  a  height  of  6  feet  above  water,  at  an  estimated  cost  of 
$385,129.58.  Under  a  modification  of  this  project  the  width  was  reduced 
to  20,  25,  and  30  feet,  and  the  structure  was  completed  in  accordance 
therewith  in  1875,  the  total  length  being  2,010  feet,  and  the  total  cost 
$290,646.55. 

The  total  expenditures  to  June  30, 1886,  were  $308,166.48. 

JSb  work  was  done  during  the  year,  but  arrangements  were  made  for 
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delivering  and  placing  150  cords,  more  or  less,  of  stone  required  as  rip- 
rap near  the  outer  end  of  the  breakwater,  which  will  probably  be  done 
in  July.  It  is  probable  that  some  repairs  will  also  be  required  this 
season  to  the  superstructure. 

The  breakwater  now  affords  an  excellent  protection  for  a  limited  nam-  ; 
ber  of  vessels  during  bad  weather;  but  further  protection  should  be  ' 
afforded  to  provide  the  necessary  anchorage  room  for  the  largely  in-  ! 
creased  business  now  being  carried  on  at  this  port  | 

An  extension  of  the  breakwater  400  feet  has  been  recommended,  at  a  ! 
estimated  cost  of  $68,000,  but  this  is  now  deemed  insufficient  for  the  ' 
prospective  needs  of  this  harbor,  a  much  greater  extension  than  this,  or \ 
an  additional  detached  work,  being  required. 

It  is  proposed  to  retain  the  funds  now  on  hand,  except  such  as  mijf  | 
be  needed  for  repairs,  until  a  sufficient  amount  shall  have  been  appro- 
priated with  which  to  build  either  an  extension  to  the  present  break*' 
water  or  a  new  structure,  as  may  then  be  considered  most  expedient.    j 

Jnly  1,  1885,  amount  available $11,616  01 

July  1, 188H,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities  j 

outstanding  July  1, 1885 5S8  » 


Jnly  1, 1886,  amount  available 11,063 

(See  Appendix  F  F  3.) 

4.  Harbor  of  Refuge,  Grand  Mar  aw,  Michigan. — The  object  of  this  im- 
provement is  to  provide  a  harbor  of  refuge  for  vessels  navigating  Lata 
Superior.  The  project  was  adopted  in  1881,  on  the  recommendation  rf 
a  Board  of  Engineer  Officers,  and  consists  in  the  formation  of  an  artii- 
cial  entrance  to  the  harbor  by  the  construction  of  two  parallel  cribpien 
500  feet  apart,  and  dredging  a  cut  through  the  sand-spit  north  of  die 
harbor  and  between  the  piers  to  make  a  channel  300  feet  wide  and  18  to 
20  feet  deep,  connecting  the  deep  water  of  the  lake  with  the  deep  water 
of  the  natural  harbor.  Originally  the  channel  was  variable,  with  a  depth 
of  not  more  than  6  feet. 

Under  contract  dated  September  17, 1884,  during  the  past  fiscal  year 
the  west,  pier  was  extended  250  feet,  the  east  pier  150  feet,  and  the  con- 
tract completed.  By  hired  labor  and  purchase  of  materials  in  open 
market,  the  east  and  west  piers  were  each  extended  100  feet  shoreward 
to  prevent  the  waves  from  cutting  sand  away  from  the  inner  ends  of  the 
piers. 

The  total  expenditures  since  the  beginning  of  the  improvement  amount 
to  $100,856.38,  of  which  sum  $27,621.71  have  been  expended  during  the 
fiscal  year  ending  June  30,  1886. 

The  west  pier  now  consists  of  1,000  feet  of  crib-work  and  100  feet  d 
pile-dike,  and  the  east  pier  of  750  feet  of  cribs  and  100  feet  of  pile- work. 
Thirty-two  thousand  one  hundred  and  four  cubic  yards  of  material  hara 
been  removed  by  dredging. 

The  importance  of  completing  this  work  at  an  early  day  can  hanfi] 
be  overestimated :  and  the  interests  of  the  lake  marine,  representing  asil 
does  millions  of  dollars,  would  seem  to  justify  large  appropriations  an- 
nually  until  the  harbor  is  completed. 

Jnly  1,  1885,  amount  available $31,765  9! 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1085 27,021  71 


w* 


July  1,  1836,  amonnt  available 4. 143  4 

Amount  appropriated  by  act  approved  August  5,  1686 26,250  fl 

Amount  available  for  fiscal  year  ending  June  30,  1887 30,393  61 
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{Amount  (estimated)  required  for  completion  of  existing  project $318, 750  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18^8  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(Bee  Appendix  F  F  4.) 

6.  ManUHque  Harbor,  Michigan. — This  harbor  is  at  the  month  of  Man- 
tatiqne  Hirer.  The  natural  channel  of  entrance  to  the  month  of  the 
liver  was  7  feet  deep.  By  private  enterprise  3,000  linear  feet  of  slab-pier 
vu  built  at  the  mouth  of  the  river,  and  the  channel  was  dredged  to  a 
depth  of  10  feet  previous  to  any  appropriation  having  been  made  by  the 
Government. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor,  in  order  to  dredge  a  channel  150  feet  wide  and  12  feet  deep 
"between  the  piers  built  by  a  local  lumbering  company.  Dredging  was 
done  to  the  amount  of  11,780  cubic  yards,  and  the  work  was  then  sus- 
pended in  consequence  of  the  refusal  of  the  company  controlling  tho 
Jurbor  to  rectify  their  pier-lines  when  rebuilding  the  same. 

No  work  has  been  done  during  the  year. 
•    No  appropriation  is  asked  for  this  harbor. 

■My  1, 1885,  amount  available $3,501  79 

July  1, 1886,  amount  available 3,501  79 

(See  Appendix  F  F  5.) 

6.  Harbor  at  mouth  of  Cedar  River,  Michigan. — The  project  of  improve- 
ment consists  in  the  construction  of  two  parallel  piers  200  feet  apart, 
•extending  from  the  mouth  of  Cedar  River  to  the  16-foot  curve  in  Green 
[Bay,  with  dredging  outside  the  shore  lines  between  the  piers  sufficient 
to  make  a  channel  14  feet  deep  at  low  water,  extending  to  the  deep 
water  in  Green  Bay. 

Fifteen  thousand  dollars  was  appropriated  by  act  of  Congress  passed 
August  2, 1882,  toward  carrying  out  this  project,  and  a  second  appro- 
priation of  $15,000  was  made  July  5, 1884. 

At  the  begining  of  the  fiscal  year  ending  June  30, 1886,  work  had  just 
begun  under  contract  dated  November  4, 1884.    Under  this  contract  the 
east  pier  was  extended  200  feet,  and  the  west  pier  begun  and  built  to  a 
■  length  of  300  feet,  and  contract  closed  November,  9, 1885. 

The  expenditures  during  the  year  have  amounted  to  $10,517.06,  and 
the  total  expenditures  since  the  beginning  of  the  improvement  amount 
L  to  $27,329.98. 

The  east  pier  is  now  753  feet  in  length  and  terminates  in  9  feet  depth 
«f  water ;  the  west  pier  300  feet  long  with  a  depth  of  5  feet  of  water  at 
i  its  outer  end.  Soundings  made  in  October,  1885,  showed  a  channel 
lbout  50  feet  in  width  13  feet  deep,  and  100  feet  in  width  11  feet  deep. 
The  interests  at  this  harbor  are  of  a  local  character,  the  business, 
which  consists  in  the  manufacture  and  shipment  of  lumber,  being  con- 
ioed  at  present  to  a  single  saw-mill.  It  is  not  important  that  the  im- 
provement of  this  harbor  be  continued  at  present,  and  no  appropriation 
*  asked  for  the  fiscal  year  ending  June  30, 1888. 

Joly  1,1885,  amount  available $13,187  08 

J*lj  1, 1866,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
■    •QUtandiug  July  1, 1885 10,517  06 

to?  1,1686,  amount  available 2,670  02 

(  Amount  (estimated )  required  for  completion  of  existing  project 108, 000  00 

{  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    barber  acts  of  1866  and  1867. 

(See  Appendix  F  F  6.) 
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7.  Menomonee  Harbor,  Michigan  and  Wisconsin. — Previous  to  the  im-  j 
provenient  of  this  harbor  the  natural  channel  was  obstructed  by  a  bar 
opposite  the  mouth  of  the  Menomonee  River,  over  which  there  was  a 
depth  of  only  6  feet  of  water. 

The  project  of  improvement  was  adopted  in  1871  and  modified  in. 
1874,  its  object  being  to  afford  a  navigable  width  of  channel  not  leas 
than  14  feet  deep,  by  pier-extension  and  dredging. 

During  the  fiscal  year  ending  June  30, 1886,  no  work  was  done.  Tha 
expenditures  during  the  year,  $524.05,  have  been  applied,  mainly,  to 
fitting  out  and  repairing  the  dredges  and  tug.  The  total  expenditure 
since  the  beginning  of  the  improvement  is  $196,869.83. 

The  north  pier  is  completed  in  accordance  with  the  existing  project* 
having  a  length  of  1,854  feet,  and  terminating  in  16  feet  depth  of  watet 
and  the  south  pier  is  2,710  feet  in  length  and  extends  100  feet  beyond 
the  outer  terminus  of  the  north  pier,  but  must  be  continued  350  fed 
further  to  attain  the  same  depth  of  water. 

There  have  been  205,828  cubic  yards  of  material  removed  from  the 
channel  by  dredging.  There  is  a  12  foot  channel  between  the  piers  not 
less  than  150  feet  wide.  A  shoal  spit  of  about  11  feet  depth  has  been 
forming  in  advance  of  the  south  pier  and  now  extends  280  feet  beyond  it. 

It  is  proposed  to  improve  the  channel  by  dredging  to  the  extent  of 
available  funds,  with  the  United  States  dredges,  during  the  present 
working  season. 

The  appropriation  asked  for  the  year  ending  June  30, 1888,  is  for  far- 
ther pier  extension. 

The  piers  are  extensively  used  by  a  lumber  company  for  storing  and 
handling  lumber  and  for  mooring  vessels.  Such  use  is  injurious  and 
should  be  discontinued. 

July  1, 1885,  amount  available $5,654  22 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outotanding  July  1, 1885 5S4  C6 

July  1,  1886,  amount  available 3,130  17 

Amount  appropriated  by  act  approved  August  5, 1886 3,000  01 

Amount  available  for  fiscal  year  ending  June  30,  1887 6, 130  17 

Amount  (estimated)  required  for  completion  of  existing  project 9, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  FF7.) 

8.  Oconto  Harbor,  Wisconsin. — In  its  natural  condition  the  channel  at 
the  entrauce  to  Oconto  Eiver  was  obstructed  by  a  bar  with  less  than  2 
feet  of  water  over  it.  Previous  to  1881,  when  the  first  appropriation 
was  made  for  its  improvement,  the  citizens  had,  by  the  construction  of 
a  small  amount  of  slab-pier,  and  by  dredging,  increased  the  depth  to  3£ 
feet. 

The  project  of  improvement  proposes  to  secure  an  8-foot  channel  from 
deep  water  m  Green  Bay  to  the  city  of  Oconto  by  dredgiug  and  the 
construction  of  piers,  at  an  estimated  cost  of  $150,000. 

During  the  year  ending  Juno  30,  1886,  a  pile  protection  1,000  feet 
long  for  the  south  pier  was  finished  by  the  placing  of  120  feet  of  wales; 
the  south  pier  was  extended  301  feet,  and  the  north  pier  503  feet,  under 
contract  dated  September  12,  1884. 

By  hired  labor  and  the  use  of  a  United  States  dredge  30,529  cubic 
yards  of  material  were  removed,  and  minor  repairs  were  made  to  the 
bouth  pier. 
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The  north  pier  is  now  1,603  feet  in  length.  The  south  pier  is  2, 15 1  feet 
long,  the  full  length  contemplated  by  the  approved  project,  and  141,980 
cubic  yards  of  material  have  been  removed  by  dredging. 

The  total  amount  expended  to  June  30,  1886,  is  $39,897.49,  of  which 
amount  (11,065.92  was  expended  during  the  last  fiscal  year. 

The  navigation  interests  at  Oconto  are  at  present  dependent  upon 
the  business  of  three  lumber  companies  located  there,  and  the  benefits- 
I  to  be  derived  are  essentially  local. 

The  officer  in  charge  recommends  a  modification  in  the  project,  so  as 

I  to  restrict  the  work  .to  be  done  under  Government  appropriations  to 

the  part  outside  the  shore-line,  as  is  customary  at  other  lake  harbors ; 

and  as  the  outside  improvement  will  be  of  little  value  without  the 

other,  he  suggests  that  the  further  application  of  funds  to  this  work  be 

!  contingent  upon  a  proper  improvement  of  the  channel  inside  the  shore- 

'  fine  by  local  authority. 

JUy  1,  1885,  amount  available $11,168  43 

July  1, 1686,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1886 11,065  92 

July  1,1886,  amount  available 102  51 

Amount  appropriated  by  act  approved  August  5, 1886 8,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 8, 102  51 

{Amount  (estimated)  required  for  completion  of  existing  project 102, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  8.) 

9.  Pensaukee  Harbor,  Wisconsin. — The  first  appropriation  for  this 
harbor  was  made  in  1882.  At  that  time  the  facilities  of  the  natural 
channel  had  been  increased  by  private  enterprise  from  a  depth  of  2  leet 
of  water  to  a  depth  varying  from  7  to  9  feet,  for  a  width  of  30  feet,  by 
the  construction  of  1,600  linear  feet  of  continuous  slab-pier  and  by 
dredging. 

The  project  of  improvement  is  for  the  extension  of  this  1,600  feet  of 
pier  a  distance  of  2,500  feet  further,  and  the  formation  of  a  channel  100 
feet  wide  and  10  feet  deep  from  the  bay  to  the  harbor,  at  an  estimated 
cost  of  $50,000. 

The  total  amount  expended  to  June  30, 1886,  is  $10,552.08,  of  which 
$1,323.83  was  expended  during  the  last  fiscal  year. 

There  have  been  built  1,300  feet  of  the  proposed  extension  of  the  pier, 
and  5.698  cubic  yards  of  material  have  been  dredged,  making  a  channel 
25  feet  wide  and  10  feet  deep  at  low  water.  The  entire  length  of  the 
h  pier  was  2,900  feet,  the  inner  1,600  feet  having  been  built  by  private 
parties,  and  the  remaining  1,300  linear  feet  having  been  built  by  the 
United  States. 

A  severe  storm,  September  8  and  9,  1885,  carried  away  some  1,200 
i  fcet  of  the  pier  built  by  private  parties,  filled  up  or  obstructed  a  largo 
portion  of  the  channel,  and  caused  some  injury  to  the  Government  pier, 
which  latter  was  repaired. 

The  officer  in  charge  having  reported  that  there  are  at  present  no 
;  eonmercial  or  navigation  interests  to  be  benefited  by  improving  this 
.  hirhor,  and  that  it  is  not  necessary  as  a  harbor  of  refuge,  and  having 
^tteommended  that  further  expenditure  upon  its  improvement  bede- 
rfered  until  more  satisfactory  evidence  of  the  necessity  of  the  work  is 
received,  with  the  concurrence  of  the  Chief  of  Engineers  in  this  opinion, 
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the  recommendation  was  submitted  to  the  Secretary  of  War,  and  ap- 
proved by  him. 

July  1, 1885,  amount  available $5,775  7$ 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 * 1,328© 

July  1, 1886,  amount  available 4,446  » 


I 


Amount  (estimated)  required  for  completion  of  existing  project 35,00000 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  9.) 

10.  Oreen  Bay  Harbor,  Wisconsin. — Before  the  improvement  of  this 
harbor  was  begun  the  channel  between  the  mouth  of  Fox  River  and  the 
deep  water  in  Oreen  Bay  was  circuitous  and  narrow,  with  but  6  feet  of 
water  at  its  shoalest  point. 

The  project  of  improvement  was  adopted  in  1866  and  modified  in  1872 
and  1881,  its  object  being  to  secure  a  channel  200  feet  wide,  14  feet  deep, 
and  2  miles  long,  in  place  of  the  natural  channel,  including  a  revetted  cat 
across  Grassy  Island. 

During  the  past  fiscal  year  11,500  cubic  yards  of  material  were  re- 
moved from  the  channel  by  dredging  under  contract;  and  by  hired  labor 
and  purchase  of  material  in  open  market  the  superstructure  of  the  east 
revetment  at  Grassy  Island  (705  linear  feet)  was  entirely  rebuilt,$8,812.84 
being  expended. 

The  total  expenditures  since  the  beginning  of  the  improvement  amount 
to  $270,507.90,  resulting  in  a  dredged  channel  10,600  feet  long,  200  feet 
wide,  and  14  feet  deep,  except  whereoccasional  shoals  reduce  the  depth 
to  13  feet,  and  the  construction  of  1,325  linear  feet  of  pile  and  timber  re- 
vetment on  the  sides  of  the  cut  through  Grassy  Island. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30,1888,  will 
be  applied  to  dredging  and  repairs. 

July  1,  1885,  amount  available $8,854  94 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outsanding  July  1,  1885 8,81281 

July  1, 1886,  amount  available 42  10 

Amount  appropriated  by  act  approved  August  5,  1886 7,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7, 042  10 

(Amount  (estimated)  reouired  for  completion  of  existing  project 30,00000 
Amount  that  can  be  profitably  expended  in  fi  seal  year  endin  g  June  30, 1888    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  F  10.) 

11.  Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wisconsin.— 
Before  the  construction  of  this  harbor  was  undertaken  the  location 
afforded  no  shelter  at  all  from  storms  ranging  from  northeast  to  south- 
west. 

Theprojectof  constructing aharbor  of  refuge  at  this  point  was  adopted 
in  1873  and  modified  in  1879  and  1880.  The  modified  project  provides 
for  the  construction  of  two  piers,  each  1,200  feet  long,  850  feet  apart 
at  the  shore-line,  protecting  the  lake  entrance  to  the  canal,  and  eon* 
verging  so  as  to  make  the  harbor  entrance  235  feet  wide,  and  to  inclose 
an  area  of  about  10  acres. 

During  the  fiscal  year  ending  June  30, 1886,  the  United  States  dredges 
removed  30,910  cubic  yards  of  material  from  the  harbor,  $2,580.82  being 
expended. 
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The  total  expenditure  at  this  harbor  since  the  beginning  of  the  im- 
provement has  been  $157,794.42,  resulting  in  the  entire  completion  of 
the  piers  as  projected  and  in  the  dredging  out  of  121,099  cubic  yards  of 
material,  affording  a  channel  16  feet  deep  and  over  100  feet  wide  from 
the  lake  to  the  entrance  of  the  canal,  and  making  14  feet  depth  over 
the  greater  part  of  the  remainder  of  the  sheltered  area. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  will  be 
expended  in  dredging  and  repairs. 

July  1, 1885,  amount  available. $4,786  40 

July  1, 1866,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 2,680  82 

July  1, 1886,  amount  available 2,205  58 

appropriated  by  act  approved  August  5,  1886 5,000  00 


Amount  available  for  fiscal  year  ending  June  30, 1887 7,205  58 


I    harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  11.) 

12.  Aknapee  Harbor ,  Wisconsin. — Previous  to  the  improvement  of  this 
harbor  the  depth  of  water  at  the  river  mouth  was  only  about  2  feet. 
The  project  of  improvement  adopted  in  1875  and  modified  in  1884  pro- 
vides for  the  formation  of  a  small  artificial  harbor  and  a  channel  with 
not  less  than  12  feet  of  water,  by  the  construction  of  piers  and  dredging. 

During  the  past  fiscal  year  there  have  been  no  operations  except  the 
removal,  by  one  of  the  United  States  dredges,  of  about  20  cubic  yards 
of  loose  rock  from  two  shoal  places  in  the  channel.  The  amount  ex- 
pended was  $818.69. 

The  total  expenditures  on  this  improvement  to  June  30,  1886,  have 
been  $139,498.61,  resulting  in  the  construction  of  900  linear  feet  of  north 
pier  and  1,125  feet  of  south  pier,  250  feet  of  superstructure  being  yet 
unbuilt,  and  in  the  removal  of  about  22,220  cubic  yards  of  rock  and 
82^43  cubic  yards  of  sand  and  mud.  making  a  channel  of  50  feet  width 
and  over,  with  a  depth  of  not  less  tnan  10  feet  at  low  water. 

The  appropriation  desired  for  the  fiscal  year  ending  June  30, 1888, 
will  be  applied  to  pier  extension  and  removal  of  rocks  and  sand. 

July  1, 1885,  amount  available $1,320  06 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 « 818  68 

July  lf  1886,  amount  available 501  39 

Amount  appropriated  by  act  approved  August  5, 1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15,501  39 


{Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  20,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act*  of  1866  and  1867. 

(See  Appendix  F  F  12.) 

13.  Kewaunee  Harbor,  Wisconsin. — The  natural  entrance  to  this  har- 
,  lor  was  via  Kewaunee  River.  The  river  mouth  was  not  more  than  20 
feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point,  and  ob- 
structed by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  waa 
to  cat  a  channel  through  a  neck  of  land  between  the  river  and  the  lake 
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at  a  poiut  about  2,000  feet  south  of  the  river  mouth,  and  to  continne 
this  channel  to  deep  water  in  the  lake  by  the  construction  of  two  par- 
allel piers  200  feet  apart,  extending  from  each  side  of  the  cut  lakeward 
to  the  18-foot  curve. 

During  the  fiscal  year  ending  June  30, 1886,  under  contract  dated 
September  12, 1884,  the  south  pier  was  extended  500  feet.  By  hired 
labor  the  United  States  dredges  removed  116,976  cubic  yards  of  mate- 
rial.   The  amount  expended  was  $17,290.58. 

The  total  amount  expended  to  June  30, 1S86,  is  $34,936.67,  in  addition 
to  which  the  Harbor  Commissioners  have  expended  $8,042.72.  Thasa 
expenditures  have  resulted  in  the  construction  of  700  linear  feet  of  a 
north  pile-pier  and  775  linear  feet  of  a  south  pile-pier,  and  in  the  dredg- 
ing of  a  new  channel  125  feet  wide  and  12  feet  deep,  in  accordance  with 
the  approved  project. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888,  will 
be  applied  mainly  to  pier  extension. 

July  1,  1885,  amount  available $17,353  91 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 17,290  58 

July  1,  1886,  amount  available 63  35 

Amount  appropriated  by  act  approved  August  5, 1886 10,00000 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,063  33 

Amount  (estimated)  required  for  completion  of  existing  project 146, 957  23 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    30,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  13.) 

14.  Two  Rivers  Harbor,  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  was  obstructed  by  a  bar  covered  by  but 
2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  a  channel  of  navigable  width  and  not  less  than  12  feet  deep. 
This  was  to  be  accomplished  by  the  construction  of  two  piers  extending 
from  the  river  mouth  lakeward  to  the  18-foot  curve,  and  by  dredging. 

During  the  year  ending  June  30,  1886,  20,663  cubic  yards  of  material 
were  dredged  from  the  channel,  345  linear  feet  of  sand-fence  built,  and 
minor  repairs  made  to  the  north  and  south  piers,  the  amount  expended 
being  $3,069.74. 

The  total  expenditures  to  June  30, 1886,  were  $197,864.67,  resulting 
in  the  construction  of  two  parallel  piers,  as  follows : 

A  north  pier  1,810  feet  long,  the  inner  1,0Q0  linear  feet  of  which  con- 
sists of  pile-pier,  and  the  outer  750  feet  of  crib-pier ;  a  south  pier  1,710 
feet  long,  960  linear  feet  of  which  is  pile-pier,  and  the  outer  750  feet 
crib-pier.  The  crib  sections  of  the  two  piers  begin  at  points  opposite, 
and  are  230  feet  apart.  The  pile  sections  are  270  feet  apart ;  240,600 
cubic  yards  of  material  have  been  removed  by  dredging.  The  channel 
is  12  feet  deep  for  a  width  of  about  180  feet. 

The  appropriation  asked  for  the  year  ending  June  30, 1888,  is  for  the 
maintenance  of  the  channel  and  piers. 

Jnly  1,  1885,  amount  available $3,205  07 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 3,069  74 

Jnly  1, 1886,  amount  available 135  33 
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( Amount  (estimated)  required  for  completion  of  existing  project 67, 588  80 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  F  F  14.) 

15.  Manitowoc  Harbor9  Wisconsin. — Previous  to  the  improvement  of 
tiiis  harbor  bnt  3  feet  of  water  existed  at  the  shoalest  point  over  the  bar 
at  the  month  of  the  river. 

The  project  of  forming  a  channel  of  not  less  than  14  feet  depth  by 
the  construction  of  parallel  piers  extending  from  the  river  mouth  lake- 
ward,  and  by  dredging  between  them,  was  adopted  in  1866,  and  modi- 
fied in  1872  and  1881. 

During  the  fiscal  year  ending  June  30, 1886,  the  plank  walk  of  the 
north  pier  was  repaired.  The  amount  expended  during  the  year  was 
♦717.82. 

The  total  expenditures  to  June  30, 1886,  amounting  to  $276,098.57, 
have  resulted  in  the  construction  of  a  north  and  south  crib- pier  1,970 
and  1,650  feet  long,  respectively,  228  feet  apart  at  the  shore-line  and 
250  feet  apart  at  the  outer  ends,  and  in  the  dredging  of  a  channel,  which 
k  now  150  feet  wide  and  14  feet  deep. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888,  is 
to  be  applied  to  pier  extension,  rebuilding  superstructure,  and  dredging, 
if  needed. 

July  1, 1885,  amount  available |1,439  25 

Amount  received  from  sale  of  fuel  to  officers 80  50 

1, 519  75 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885.. 717  82 

Jnly  1, 1886,  amount  available 801  93 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 15,801  93 

— ^-^— »^—^^— ^^^m^^^ 

t  Amount  (estimated)  required  for  completion  of  existing  project 16, 362  54 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    16, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(8eeAppendixFF15.) 

16.  Sheboygan  Harbor,  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  had  a  depth  not  exceeding  4  feet  on  the 
bar  at  the  entrance  to  the  river. 

The  project  adopted  had  for  its  object  the  formation  of  a  12-foot 
channel  by  the  construction  of  piers  and  dredging.  This  was  modified 
in  1873  so  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide  with  a  depth  of  15  to  16  feet 
between  the  piers.  The  existing  project  was  adopted  in  1881,  its  ob- 
ject being  to  deepen  the  channel  still  further  by  extending  the  piers  to 
the  20-foot  carve  and  dredging  to  a  depth  of  18  feet  between  their  outer 
ends,  the  depth  decreasing  to  14  feet  at  the  shore  line. 

During  the  fiscal  year  ending  June  30,  1886,  under  contract  dated 
March  20, 1885,  the  south  pier  was  extended  351)  linear  feet  by  sinking 
•even  cribs  on  pile  foundations  and  completing  the  superstructure  over 
the  same.  The  superstructure  upon  95  feet  of  the  pier  adjoining  the 
lew  work  which  had  settled  was  also  built  up  to  the  proper  height 
The  amount  expended  during  the  year  was  $21,271.71. 
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The  total  expenditures  to  Jane 30, 1886,  have  amounted  to  $273,446.00, 
and  have  resulted  in  the  construction  of  a  north  and  south  pier,  1,844 
and  2,260  feet  long,  respectively,  built  of  cribs  (except  less  than  300 
feet  at  the  shore  end),  of  widths  from  14  to  20  feet,  and  in  dredging 
172,558  cubic  yards  of  material  from  the  channel. 

In  June  of  this  year  there  was  a  narrow  but  available  channel  of  13J 
feet  depth  to  the  inner  harbor. 

The  only  means  of  securing  a  permanent  channel  is  by  the  rapid  ex- 
tension of  the  piers  to  deep  water ;  hence  a  liberal  appropriation  Is 
urged  as  a  matter  of  economy  and  of  necessity  to  the  commerce  of  this 
important  harbor. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888,  will 
be  applied  to  pier  extension  and  repairs  to  the  south  pier,  and  dredging 
if  needed. 

July  1,  1885,  amount  available $21,273  93 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 21,271  71 

July  1, 1886,  amount  available 2« 

Amount  appropri  ated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15,002  23 

{Amount  (estimated)  required  for  completion  of  existing  project 97, 000  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    30,000  60 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  l&6ti  and  1867. 

(See  Appendix  F  F  16.) 

17.  Port  Washington  Harbor,  Wisconsin. — The  natural  channel  at  the 
mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point  had  a 
depth  of  but  1  foot. 

The  project  for  the  improvement  of  the  harbor,  adopted  in  1869  and 
modified  in  1870  and  1876,  was  for  the  formation  by  dredging  of  two  in- 
terior basins,  having  a  combined  area  of  about  5$  acres,  with  a  depth 
of  12  feet,  and  a  channel  of  the  same  depth  connecting  them  with  the 
lake,  the  channel  entrance  to  the  basins  to  be  north  of  the  month  of  the 
Sauk  Eiver,  inclosed  between  two  piers,  so  constructed  that  the  flow  of 
the  river  should  be  separated  from  the  channel,  and  that  the  debris 
brought  down  by  freshets,  instead  of  shoaling  the  channel,  should  re- 
inforce the  south  pier. 

During  the  fiscal  year  ending  June  30, 1886,  $2,370.78  have  been  ex- 
pended in  removing  from  the  channel  10,681  cubic  yards  of  material  by 
the  United  States  dredges,  making  a  depth  of  not  less  than  12  feet, 
with  a  width  varying  from  35  to  110  feet,  and  in  riprapping  the  north 
and  south  piers. 

Up  to  June  30, 1886,  $164,489.39  had  been  expended  in  this  improve- 
ment in  constructing  a  north  and  south  pier,  respectively,  870  and  1,226 
feet  in  length,  including  about  400  linear  feet  of  revetment  along  the 
north  bank  of  the  river,  extending  to  the  inner  end  of  the  south  pier; 
also  in  the  formation  by  dredging  of  two  interior  basins,  with  an  area 
of  2£  and  3  acres,  respectively,  with  an  available  depth  of  from  8  to  13 
feet,  and  in  making  a  channel  60  feet  wide  and  12  feet  deep,  extending 
between  the  piers  from  the  basins  to  the  lake. 

The  appropriation  asked  for  the  year  ending  June  30, 1888,  is  for  the 
purpose  of  completing  the  project  and  making  necessary  repairs  to  the 
old  work. 
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July  1, 1885,  amount  available $2,381  39 

'  July  1,  lt£6>  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

oatotanding  July  1, 1885 2,370  78 

Joly  1, 1886,  amount  available _ 10  61 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000  00 

Amount  available  for  fiscal  year  ending  Jane  30, 1887 5, 010  61 

I  Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      6, 000  00 
fiubmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F 17.) 

XXAMINATION  AND  SURVEY  FOR  IMPROVEMENT  TO  COMPLY  WITH  RE- 
QUIREMENTS OF  THE  BIYEB  AND  HARBOR  ACT  OF  JULY  5,  1884. 

Ashland  Harbor,  in  Ashland  Bay,  Lake  Superior. — The  preliminary  re- 
port upon  this  harbor,  and  a  report  upon  a  survey  with  the  view  to  its 
improvement,  were  transmitted  to  Congress  and  printed  in  House  Ex. 
Doc.  No.  89,  Forty-eighth  Congress,  second  session,  and  also  in  the  Re- 
port of  the  Chief  of  Engineers  for  1885,  page  2010. 

For  a  subsequent  report  from  Lieut.  Col.  J.  W.  Barlow,  Corps  of  En- 
gineers, of  the  results  of  a  survey  made  in  June,  1885,  to  ascertain  the 
proper  location  for  a  breakwater,  and  to  prepare  estimates  of  its  cost, 
see  Appendix  F  F  18. 

CONSTRUCTION  OF  HARBOR  OF  REFUGE,  MILWAUKEE  BAY— IMPROVE- 
MENT OF  THE  HARBORS  OF  MILWAUKEE,  RACINE,  KENOSHA,  AND 
WAUKEGAN — IMPROVEMENT  OF  FOX  AND  WISCONSIN  RIVERS. 

Officer  in  charge,  Capt  W.  L.  Marshall,  Corps  o^  Engineers,  with 
Lieut  G.  D.  Fitch,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Harbor  of  Refuge,  Milwaukee  Bay,  Wisconsin. — The  project  for  this 
work  was  approved  in  1881,  and  contemplated  the  formation  of  an  arti- 
i  ficial  harbor  by  inclosing  a  portion  of  Lake  Michigan  within  an  outer 
breakwater  of  crib-work  upon  a  stone  foundation.  This  harbor  will 
furnish  417  acres  of  safe  mooring  ground  beyond  the  18-foot  curve  and 
ibout  twice  this  area  beyond  the  12-foot  curve. 

Work  was  begun  in  1881,  and  up  to  June  30, 1886,  there  has  been 
expended  (277,199.86,  resulting  in  the  completion  of  3,100  feet  of  the 
substructure  and  2,450  linear  feet  of  the  superstructure  of  the  break- 
water. 

During  the  fiscal  year  ending  June  30, 1886,  the  east  arm  of  the  break- 
water was  extended  50  feet,  and  the  superstructure  completed  over  1,600 
linear  feet  of  breakwater. 

The  breakwater  when  completed  will  be  7,250  feet  in  length ;  there 
remains  then  to  be  constructed  4,150  linear  feet  of  substructure  and 
4j800  linear  feet  of  superstructure  to  complete  the  work. 

The  small  balance  of  appropriation  now  available  is  sufficient  only  to 
maintain  the  required  light  at  the  end  of  the  breakwater  during  the 
present  season  of  navigation. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1888,  are  to  be 
■  applied  to  the  extension  southward  of  the  east  arm  of  the  breakwater. 

The  harbor  has  now  begun  to  be  used  as  a  harbor  of  refuge  to  a  lim- 
ited extent  for  vessels  during  northeast  storms.  Its  value  will  rapidly 
increase  as  the  east  arm  is  extended. 
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Jnly  1,  1885,  amount  available $29,180  43 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18*5 - 87,421  81 

July  1, 1886,  amount  available 1,738  €3 

Amount  appropriated  by  act  approved  August  6, 1886 60,00000 

Amount  available  for  fiscal  year  ending  June  30, 1887 61,738  62 

{Amount  (estimated)  required  for  completion  of  existing  project 455,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  150, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  1.) 

2.  Milwaukee  Harbor,  Wisconsin. — The  present  project  was  adopted 
in  1852,  and  was  directed  to  securing  12  feet  of  water  at  the  entrance 
to  the  river  and  to  protecting  this  channel  by  parallel  piers.  Since  that 
date  a  channel,  18  feet  in  depth  and  of  sufficient  width,  has  been  formed 
by  extending  the  piers  and  dredging.  The  project  has  been  completed, 
and  consequently  the  only  expenditures  now  demanded  are  for  the 
maintenance  of  the  piers  by  timely  repairs  and  the  depth  of  the  channel 
by  dredging. 

The  original  depth  of  water  at  the  mouth  of  the  river  was  not  more 
than  3Jfeet. 

The  United  States  has  expended  on  this  harbor  up  to  June  30, 1886, 
$276,110.27,  in  addition  to  $321,355.66  by  the  city  of  Milwaukee. 

During  the  fiscal  year  ending  June  30, 1886,  no  work  has  been  done 
upon  this  harbor. 

The  superstructure  of  the  piers  is  in  urgent  need  of  rebuilding,  but 
the  funds  now  available  are  insufficient  even  to  begin  the  work  with  ad- 
vantage. 

The  present  available  funds  and  the  money  asked  for  the  fiscal  year 
ending  June  30, 1888,  are  to  be  applied  to  the  maintenance  of  the  pres- 
ent piers  and  channel,  and  to  the  rebuilding  the  superstructure  over 
the  north  and  south  piers,  built  in  1871-72. 

July  1,  1865,  amount  available $9,690  89 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 962  99 

July  1, 1886,  amount  available 8,737  90 

f  Amount  (estimated)  required  for  completion  of  existing  project 22, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1838    10,000  00 
I  Submitted  in  compliance  with  requirements  of  section  $  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  2.) 

3.  Racine  Harbor,  Wisconsin. — The  entrance  to  this  harbor  originally 
varied  in  depth  from  absolute  closure  after  storms  to  about  6  feet. 

The  present  project  was  adopted  in  1843,  and  contemplated  originally 
a  channel  12  feet  in  depth.  The  piers  have  since  been  further  extended 
and  the  channel  deepened  to  16  feet  by  dredging. 

There  has  been  expended  upon  thisharborup  to  June  30, 1886,  $221,189. 

During  the  fiscal  year  ending  June  30, 1886,  a  contract  was  made  for 
dredgiug  the  channel,  which  had  deteriorated  to  13  feet,  to  restore  its 
depth  to  16  feet,  which  work  is  now  in  progress,  two  dredge-cuts  the  en- 
tire length  of  the  piers  having  been  made  up  to  the  close  of  the  fiscal 
year. 

The  funds  now  available  will  be  required  and  used  under  this  contract. 
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The  funds  asked  for  the  fiscal  year  ending  June  30, 1888,  are  to  be 
applied  to  the  extension  of  the  south  pier,  as  explained  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1883,  and  to  rebuilding  parts  of 
the  superstructure  of  the  piers.  The  pier  extension  is  not  urgent,  but 
the  repairs  to  the  piers  are  now  necessary,  which  will  require  an  appro- 
priation of  $10,000. 

Julyl,  18ft, amount  available 93,582  18 

My  1, 1836,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $731  96  i 

My  1, 1886,  outstanding  liabilities 1,732  72 

2, 464  68 

toy  1, 1886,  amount  available 1, 117  50 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Aaomit  available  for  fiscal  year  ending  June  30,  1887 11, 117  50 


{Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1888  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and  ,, 


|    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  3.) 

4.  Kenosha  Harbor,  Wisconsin. — The  present  plan  of  improvement  by 

Callel  piers  and  dredging  was  first  directed  to  securing  a  channel  12 
t  in  depth.  The  depth  of  water  in  the  channel  at  the  present  stage 
•f  water  in  Lake  Michigan  is  12  feet ;  at  ordinary  low  water  it  is  only 
10  feet  The  original  depth  was  4  feet  or  less ;  sometimes  it  was  entirely 
doted. 

It  is  now  intended  to  increase  the  depth  of  the  channel  to  15  feet  or 
Bore  by  extending  the  piers  and  dredging. 

There  has  been  expended  upon   this  harbor  np  to  Jane  30,  1886. 
*215£9L37. 

Daring  the  fiscal  year  ending  Jane  30,  1886,  no  work  was  done  upon 
this  harbor. 

#  The  funds  now  available,  and  the  money  asked  for  the  fiscal  year  end- 
ing Jane  30, 1888,  are  to  be  applied  to  the  replacing  of  the  superstruct- 
ure oyer  415  linear  feet  of  the  south  pier,  to  pier  extension,  and  to 
dredging. 

The  pier  extension  is  not  urgent,  bnt  to  maintain  the  present  piers 
tod  depth  of  channel  an  annual  appropriation  of  $8,000  is  necessary. 

Wy  1, 1885,  amount  available |1,836  07 

i*ly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
•oUUnding  July  1, 1885 473  87 

fcjyl,  1886,  amount  available.. 1,362  20 

appropriated  by  aot  approved  August  5,  1886 5,000  00 


iftoant  available  for  fiscal  year  ending  June  30,  1887 6,362  20 

I  Amount  (estimated)  required  for  completion  of  existing  project 41,000  00 
Aaumiit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
brbor  acts  of  1866  and  1867. 

(See Appendix  604.) 

5.  Waukegan  Harbor,  Illinois. — The  present  project  was  adopted  in 
|&tt|*nd,  as  since  modified,  consists  in  excavating  a  small  basin  in  tho 
P^lroiind  between  the  lake  and  bluffs  to  form  the  harbor,  and  in 
fadging  an  entrance  between  parallel  piers  from  the  lake  to  this  basin. 

The  harbor  here  is  to  be  created  upon  a  shallow  exposed  coast  and 
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will  not  begin  to  be  available  for  commercial  purposes  until  the  pirn 
arc  sufficiently  extended  into  the  lake  to  allow  the  entrance  to  be  dredged ' 
with  hope  of  permanency  and  the  basin  excavated. 

There  has  been  expended  upon  this  harbor  up  to  June  30,  188^ , 
$68,867.81. 

During  the  year  ending  June  30, 1886,  the  north  pier  has  been  ex»  i 
tended  into  the  lake  32  feet. 

The  balance  now  available  and  the  money  asked  for  the  fiscal  yev 
ending  June  30, 1888,  is  needed  to  complete  the  pier- work  at  thee* 
trance  to  the  basin,  and  for  dredging  in  the  basin  and  entrance.  13*; 
work  is  very  much  exposed,  and  it  is  advisable  for  the  sake  of  economy 
to  proceed  rapidly  with  it.  The  advance  of  the  fore-shore  and  the  fit 
ing  in  with  drifting  sand  is  rapid.  The  cost  will  be  materially  increased: 
by  delay,  and  the  work  already  done,  being  of  wood,  will  deteriorate 
without  benefit  therefrom  if  not  made  available  by  sufficient  progress,; 

The  estimated  cost  of  the  work  still  to  be  done,  excluding  present 
balance,  is  $71,000. 

July  1, 1885,  amount  available $5,754  It 

July  1, 188(5,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1685 ....      4,611 9 


J 


July  1,  1886,  amount  available 1,148  H 

Amount  appropriated  by  act  approved  August  5, 1886 80, 000  01 


Amount  available  for  fiscal  year  ending  June  30, 1887 81,149  ff 


91! 


{Amount  (estimated)  required  for  completion  of  existing  project 71,000  H; 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    35, 000  69 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  Q  5.) 

6.  Fox  and  Wisconsin  rivers,  Wisconsin. — The  works  for  the  improve- 
ment of  the  Fox  and  Wisconsin  rivers  were  purchased  by  the  United 
States  from  the  Green  Bay  and  Mississippi  Oanal  Company  in  1872.! 
These  works  were  all,  except  one  stone  lock,  temporary  structure*, 
many  of  them  in  bad  condition.  There  was  no  low- water  navigation  oft 
the  Upper  Fox,  and  on  the  Lower  Fox  navigation  was  uncertain. 

For  the  Fox  River. — The  adopted  project  contemplated  the  replacing 
of  the  temporary  structures  with  permanent  works,  the  construction  or 
live  additional  stone  locks  on  the  Upper  Fox,  and  widening  and  deep- 
ening the  channels  throughout  the  river  and  canals  to  6  feet  deptk 
and  100  feet  width. 

For  the  Wisconsin  River. — The  method  adopted  has  been  to  contract 
the  channel-way  by  wing-dams  of  brush  and  stone,  to  give  increased; 
depth  by  concentrating  the  water  and  by  scour  due  to  the  increased; 
currents.  The  estimate,  including  the  Wisconsin  River,  made  in  1874 
and  1876,  was  $3,745,663,  since  which  time  there  has  been  appropriate! 
$1,780,000,  leaving  for  completion  of  the  adopted  project  $1,965,663. 

The  general  subject  of  the  improvement  of  the  Fox  and  Wisconsin 
rivers  has  been  referred  to  the  Board  of  Engineers,  who  have  not  yet 
announced  any  final  conclusions.  The  necessary  additional  observ* 
tions  are  now  being  taken  for  the  Board. 

Pending  the  final  determination  of  the  question  of  the  practicability 
of  improving  the  Wisconsin  Biver,  the  original  project  is  now  held  in 
abeyance,  and  the  work  confined  to  the  Fox  Biver  under  the  moAfied 
project  of  the  Board  of  Engineers,  submitted  September  17, 1884,  ap 
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proved  by  the  Secretary  of  War  December  10, 1884,  as  further  modi- 
led  by  authority  of  the  Chief  of  Engineers  May  14, 1886. 

This  modified  project  applies  only  to  the  Fox  Eiver  and  its  needs, 
nd  contemplates  the  renovation  of  11  old  locks,  rebuilding  the  Cedars 
lock  of  stone.now  on  hand,  and  the  deepening  and  widening  the  chan- 
Md  of  the  Fox  Eiver  from  Montello  to  Green  Bay  to  6  feet  depth  and 
100  feet  width ;  the  estimate  for  which  is  $602,000. 

The  amount  expended  on  the  improvement  of  the  Fox  and  Wisconsin 
livers  from  1867  to  date  is  $2,587,642.07,  and  for, operating  and  care  of 
tinals  and  other  works  of  navigation  applied  to  Fox  and  Wisconsin 
Brers  up  to  fiscal  year  ending  June  30, 1886,  $89,309.40. 

The  result  of  this  expenditure  has  been : 
,  (1)  On  the  Fox  River. — The  construction  of  13  new  locks  of  stone,  12 
Huns,  4  of  which  are  temporary,  12  cut-offs,  10  miles  of  canals  dredged 
|pd  deepened,  stone  cut  for  1  additional  lock,  and  for  sluice-ways  and 
tfmtments  of  1  dam.  Over  2,000,000  cubic  yards  of  material  have  been 
iredged  from  the  Upper  Fox,  and  all  temporary  structures  repaired 
$nd  maintained  in  working  order.  The  navigation  has  thus  been  con- 
tinuous throughout  the  season  from  Portage  to  Green  Bay,  there  being 
$  feet  navigation  on  the  Upper  Fox  and  5J  feet  on  the  Lower  Fox,  except 
It  the  entrance  to  Lake  Winnebago,  where  there  is  only  4  J  feet. 
!  There  remains  to  be  built  under  the  original  project  12  locks,  8  dams, 
jl  guard-locks,  weirs  or  sluices  in  all  dams  not  provided  with  them, 
wpening  navigation  to  6  feet  throughout  and  widening  the  channels 
tft  100  feet,  erecting  lock-tenders'  dwellings,  and  strengthening  and 
Jpaving  canal  banks. 

Under  the  modified  project  there  remains  to  be  done  2,800,000  cubic 
yards  of  dredging  and  rock  excavation,  the  deepening  of  the  De  Pere 
lock  to  6  feet,  the  rebuilding  Cedars  Lock  of  stone,  and  the  building 
of  a  uew  dam  at  Appleton.  The  old  works  to  be  maintained  under  the 
tonturaous  appropriation. 

I  (2)  On  the  Wisconsin  Eiver. — To  date  108,312  linear  feet  of  wing-dams 
lave  been  constructed  over  a  distance  of  50  miles,  of  which  a  section 
!t2  miles  in  length  below  Portage  has  been  completed.  The  result 
JIm  been  an  increased  depth  of  navigation  wherever  the  works  have 
1>een  applied.    There  is  not  now,  nor  has  there  been,  any  regular  navi- 

Btion  on  the  Wisconsin  River,  due  to  the  prevalence  and  shifting  nature 
,  the  sand-bars,  and  the  consequent  lack  of  any  defined  channel  for 
jftmsiderable  distances. 

!  The  practicability  of  improving  the  open  river  navigation  of  the  Wis- 
consin by  wing-dams  to  the  extent  required  for  an  effective  through 
pate  of  navigation  is  to  be  determined  by  the  results  of  the  observa- 
gons  now  in  progress  on  theimproved  section  of  the  river.  As  yet  the 
frer  has  not  attained  a  low- water  stage  since  observations  have  been 
fenried  on. 
During  the  past  year  the  following  work  has  been  done : 

(1)  Wisconsin  River. — The  work  was  restricted  to  the  repair  and  main- 
nee  of  the  wing-dams  on  the  improved  section  below  Portage,  and 

observations  for  discharge  and  depth  at  low  water. 

(2)  Fox  River. — On  the  Upper  Fox  the  Governor  Bend  and  Montello 
were  renovated,  and  navigation  maintained  by  timely  repairs  and 

dredging  bars. 

On  the  Lower  Fox  the  various  mechanical  works  were  maintained  by 

y  repairs  in  serviceable  condition,  and  the  navigable  depth  of  the 

nels  and  canals  preserved  by  dredging.    A  site  was  purchased  for 

ha  Dam,  for  carrying  out  the  provisos  attached  to  the  river  and 

20  k 


L 


306    REPOBT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

harbor  acts  of  August  2, 1882,  and  July  5,  1884— items,  Fox  and  Wis- 
consin rivers,  and  the  construction  of  tbe  dam  begun,  the  dam  partly 
completed  and  made  available  as  a  weir.  Deepening  the  Menasha 
channel  by  rock  excavation,  and  widening  the  Neenah  outlet  to  Lake 
Winnebago,  as  recommended  in  the  report  of  the  Board  of  Engineers, 
September  17, 1884,  approved  by  the  Secretary  of  War,  December  10, 
1884,  were  begun  and  are  under  way  at  the  close  of  the  fiscal  year. 

The  new  work  of  improvement  on  the  Fox  and  Wisconsin  rivers  dur- 
ing the  last  fiscal  year  was  under  the  acts  of  August  2, 1882,  and  July 
5, 1884.  The  works  of  maintenance  were  paid  for  under  section  4  of 
the  river  and  harbor  act  of  July  5, 1884,  which  provides  for  the  operat- 
ing and  care  of  canals  and  other  works  of  navigation. 

For  the  fiscal  year  ending  June  30, 1887,  it  is  proposed  to  apply  the 
funds  now  available  to  continuing  the  work  at  Menasha  and  Neenah, 
to  carry  out  the  provisos  attached  to  the  river  and  harbor  acts  of  Au- 
gust 2, 1882,  and  July  5, 1884 — i.  e.,  to  the  completion  of  the  lengthen- 
ing of  the  Menasha  Dam  and  widening  the  Neenah  outlet;  to  deepen- 
ing the  Menasha  outlet  to  Lake  Winnebago  to  6  feet  by  rock  excavation, 
and  to  deepening  and  widening  the  Menasha  Canal. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1888,  are  for  the 
furtherance  of  the  modified  project  relating  to  the  improvement  of  the 
Fox  Biver  below  Montello,  to  be  applied  to  deepening  the  De  Pere  Lock, 
to  rebuilding  the  Cedars  Lock  of  stone,  to  rock  excavation  on  the  Lower 
Fpx,  and  to  dredging  in  the  Upper  Fox. 

July  1, 1885,  amount  available $175,675  3d 

Fuel  sold  to  officers,  deposited  to  credit  of  appropriation 105  00 

175, 780  38 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 107,079  22 

July  1,  1886,  amount  available - 68,701  16 

Amount  appropriated  by  act  approved  August  5,  1886 56,250  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 124, 951  16 


'  Amount  (estimated)  required  for  completion  of  existing  project 1,965,663  0O 

Amount  (estimated)  required  for  modified  project.  Fox  Biver 546, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 

i     1888 I. 200,000  00 

I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

I    harbor  acts  of  1866  and  1867. 

Under  the  continuous  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  it  is  proposed  to  maintain  existing  navi- 
gation by  timely  repairs  to  old  locks  until  replaced  by  new,  and  to  con- 
tinue the  repairs  of  works  that  have  already  been  completed  and  used, 
injured  by  the  extraordinary  flood  of  1881 : 

Amount  appropriated  by  act  approved  July  5,  1884 Indefinite. 

July  1,  18oo,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1.1885 , $42,622  00 

Amount  (estimated)  for  expenditures  in  fiscal  year  ending  June  30, 1887..    43, 668  00 

(See  Appendix  G  G  6.) 

IMPROVEMENT  OP  THE  HARBORS  OF  OHIOAGO  AND  CALUMET,   ILLI. 
\    NOIS— IMPROVEMENT    OP    ILLINOIS    AND    CALUMET    RIVERS — SUR- 
VEYS FOR  HENNEPIN  CANAL. 

i 

Officer  in  charge,  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers. 
1.  Chicago  Harbor,  Illinois. — The  project  of  improvement  now  in 
course  of  execution  at  this  harbor  was  adopted  in  1870  and  modified  in 
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1878.  The  objects  sought  are,  first,  the  formation  of  an  outer  harbor 
adjoining  tbe  entrance  to  the  Chicago  River,  and  designed  also  to  far 
|  iristi  increased  commercial  facilities  by  relieving  the  river  from  itsover: 
'  crowded  condition ;  second,  the  creation  of  a  harbor  of  refuge,  affording 
!  a  good  auchorage  in  deep  water,  and  safe  access  to  the  harbor  and 
river. 

The  amount  expended  upon  the  work  for  harbor  at  Chicago  since 
1870  is  $1,337,005.37,  and  has  resulted  in  the  completion  of  the  outer 
harbor  (excepting  the  dredging  necessary  to  afford  the  contemplated 
depth  of  1(5  feet) ;  the  completion  of  3,836  feet  of  the  exterior  break- 
water, with  the  exception  of  the  superstructure  on  the  easterly  end 
thereof;  and  the  building  of  four  additional  cribs  yet  to  be  sunk  in  po- 
i  skion.    No  work  was  done  during  the  fiscal  year  ending  June  30, 1886, 
I  except  that  necessary  for  the  care  and  preservation  of  public  property, 
I  tod  the  receiving  of  material  contracted  for,  as  the  funds  available 
wonld  not  admit  of  active  operations. 

On  the  4th  of  December  last  a  severe  storm  damaged  400  feet  of  the 

southerly  breakwater  of  the  outer  harbor,  necessitating  repairing  at  the 

earliest  possible  moment,  in  order  that  the  remainder  of  the  structure 

shall  be  secured  against  further  damage.    As  the  cost  of  the  necessary 

"repairs  will  be  in  addition  to  the  amount  required  to  complete  the  im- 

|  provement  under  existing  project,  the  officer  in  charge  has  submitted 

:  to  increased  estimate  amounting  to  $31,000  for  that  work  and  for  other 

requirements  in  order  to  secure  the  stability  of  the  structures. 

With  the  funds  available  for  the  present  fiscal  year  it  is  proposed  to 

continue  the  extension  of  tbe  exterior  breakwater  and  to  repair  the 

;  break  in  the  southerly  breakwater  caused  by  the  storm  of  December  4. 

To  continue  the  work  of  improvement  under  the  existing  project 

!  the  sum  of  $240,000  will  be  required. 

iWy  1, 1885,  amount  available $4,423  38 

[Jul j  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1*5 3,848  41 

M  1, 1886,  amount  available 574  97 

Imomit  appropriated  by  act  approved  August  5,  1886 75,000  00 

Imonnt  available  for  fiscal  year  ending  June  30, 1887 75,574  97 

f  Amount  (estimated)  required  for  completion  of  existing  project 240, 000  00 

I  Amount  that  can  be  profitably  expendedin  fiscal  vear  ending  June  30, 1888  240,000  00 
1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
i  I    harbor  act*  of  1866  and  1867. 

(See  Appendix  H  H  1.) 

|  2.  Calwmet  Harbor ,  Illinois. — The  present  project  for  the  improve- 
Itientof  this  harbor  has  for  its  object  the  creation  and  maintenance  of 
«  channel  300  feet  wide  and  16  feet  deep  from  Lake  Michigan  to  Calu- 
M  River. 

The  amount  expended  in  the  execution  of  this  project  to  June  30, 
M8G,  is  $381,619.53 ;  5,360  feet  of  pier- work  have  been  completed,  and 
384,376  cubic  yards  of  material  have  been  dredged  from  the  channel. 

No  work  was  done  during  the  past  season,  as  the  funds  available 
_were  barely  sufficient  for  the  care  and  preservation  of  the  public  prop- 

The  funds  now  available  will  be  .applied  to  the  extension  of  the  south 
J*r. 

The  appropriation  of  (11,400  asked  for  is  to  be  applied  to  the  same 
work,  and  to  the  repair  and  preservation  of  the  existing  works. 
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July  1, 1885,  amount  available $1,295  59 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 i 845  18 

July  1, 1886,  amount  available 380  47 

Amount  appropriated  by  act  approved  August  5,  1886 10. 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,380  47 

{Amount  (estimated)  required  for  completion  of  existing  project .. .  11,400  (0 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  11, 400  CM 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  2.) 

3.  Illinois  Itiver,  Illinois. — Previous  to  the  adoption  of  the  present 
project  the  improvement  of  the  Illinois  River,  as  carried  on  by  the  Gen- 
eral Government,  consisted  chiefly  in  constructing  wing-dams  and  dikes 
and  in  dredging  through  the  worst  bars. 

The  amount  expended  in  that  way  np  to  June  30, 1880,  was  $550,450.55. 

The  State  of  Illinois  has  constructed  two  locks,  each  75  feet  wide  by 
350  long  between  gates,  situated  at  Henry,  and  Copperas  creak. 

The  present  project  contemplates  the  extension  of  this  alack  water 
system  100  miles  below  by  the  construction  of  two  more  locks  and  dams, 
situated,  respectively,  at  La  Grange  and  Kampsville.  It  is  also  pro- 
posed to  dredge  the  channel  of  the  river  where  needed  from  the  State 
lock  at  Gopperas  Greek  to  the  mouth  of  the  river. 

At  Kampsville  the  foundation  of  the  lock  was  completed  two  years 
ago,  but  the  appropriations  not  being  sufficiently  large  to  carry  on  oper- 
ations at  both  lock-sites,  the  coffer-dam  and  works  were  flooded,  and 
have  so  remained. 

At  La  Grange  the  lock- walls  have  been  completed.  The  funds  now 
available  will  be  expended  in  constructing  the  lock-gates  and  purchas- 
ing material  for  the  damage  at  La  Grange,  and  in  contracting  for  stone 
for  the  Kampsville  lock.  In  addition,  the  amount  allotted  for  dredg- 
ing at  Peoria  will  be  expended  for  that  purpose. 

The  amount  required  for  the  fiscal  year  ending  June  30, 1888,  will  be 
expended  in  completing  the  work  at  La  Grange  aud  in  carrying  on 
operations  at  Kampsville. 

July  1, 1885,  amount  available ... 118,582  74 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 14,232  31 

July  1, 1886,  amount  available 4,360  13 

Amount  appropriated  by  act  approved  August  5, 1886 112, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 116, 860  43 

{Amount  (estimated)  required  for  completion  of  existing  project 587,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  350, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1866. 

(See  Appendix  H  H  3.) 

4.  Calumet  River  ^  Illinois. — The  project  for  the  improvement  of  the 
lower  section  of  this  river,  extending  from  the  harbor  to  the  forks,  a  dis- 
tance of  6J  miles,  was  recommended  by  a  Board  of  Engineer  Officers  in 
accordance  with  the  requirements  of  the  river  and  harbor  act  of  August 
2, 1882.  It  was  proposed  to  dredge  a  channel  200  feet  wide  and  16  feet 
deep,  "  no  work,  however,  to  be  undertaken  until  the  right  of  way  shall 
have  been  conveyed  to  the  United  States  free  from  expense,  and  the 
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United  States  released  from  all  liability  for  damages  to  adjacent  prop- 
erty -owners.* 

By  the  provisions  of  the  river  and  harbor  act  of  August  5,  1886,  the 
improvement  of  the  npper  section  of  the  river  as  far  as  Hammond  is 
also  contemplated  and  appropriation  made  therefor.  It  is  intended  to 
extend  the  project  for  the  improvement  of  the  lower  river  to  cover  this 
streteh  also. 

The  work  of  improvement  will  be  commenced  so  soon  as  the  necessary 
releases  have  been  obtained  and  approved  by  the  Secretary  of  War. 
Parties  interested  in  the  improvement  are  actively  engaged  in  securing 
the  right  of  way  required,  and  as  the  act  last  above  referred  to  contains 
provisions  for  condemnation  proceedings  in  the  name  of  the  United 
8tates  in  cases  where  it  was  impossible  to  obtain  the  land  otherwise,  it 
is  believed  that  the  entire  right  of  way  will  be  obtained  during  the 
present  season. 

As  the  improvement  of  the  lower  and  npper  sections  of  the  river  is 
now  embraced  under  one  head,  the  estimates  therefor  have  been  com- 
bined. 

For  continuing  operations  the  sum  of  $100,000  is  asked. 

Jaly  1, 1885,  amount  available $50,000  00 

Jnlyl,  18ti6,  amount  available 50,000  00 

Amount  appropriated  by  act  approved  August  5,  1886 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 80,000  00 

f  Amount  (estimated)  required  for  completion  of  existing  project 345, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  4.) 

5.  Surveys  for  the  Hennepin  Canal. — Additional  surveys  for  a  route 
from  the  summit  level  to  the  Mississippi  River  were  made  in  the  fall  of 
1885,  and  reported  upon  by  Maj.  Thomas  H.  Hand  bury,  Corps  of  Engi- 
neers, and  printed  in  House  Ex.  Doc.  No.  117,  Forty-ninth  Congress, 
first  session. 

July  1,1885,  amount  available $8,271  51 

Inly  1,  1686,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 7,637  85 

Joly  1, 1886,  amount  available 633  66 

(See  Appendix  H  H  5.) 

JKFBOVEMENT  OF  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHI- 
GAN AND  OF  GRAND  RIVER  BELOW  GRAND  RAPIDS. 

Officer  in  charge,  Capt.  D.  W.  Lock  wood,  Corps  of  Engineers,  with 
Capt  O.  F.  Palfrey,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Charlevoix  Harbor,  Michigan. — The  average  width  of  the  original 
channel  of  entrance  was  75  feet;  the  depth  varied  from  2  to  6  feet  The 
present  project  for  its  improvement,  adopted  in  1868  and  revised  in  1875 
and  1876,  is  to  dredge  a  channel  100  to  150  feet  wide  to  a  depth  of  12 
feet,  and  to  protect  both  sides  with  close  piling.  This  was  modified  in 
1S76  by  substituting  crib-work  for  pile-piers. 

The  amount  expended  to  June  30, 1885,  was  $66,207.10,  and  resulted 
h obtaining  achaunelof  navigable  width aud  12£  feetmid-depth  between 
the  piers,  aud  a  12- foot  channel  80  feet  wide  connecting  Round  and  Pine 
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lakes,  revetted  on  the  north  side  for  339  feet  and  on  the  south  side  366 
feet  The  amount  expended  during  the  fiscal  year  ending  June  30, 1886, 
was  $3,774.79,  and  resulted  in  repairing  and  refilling  330  feet  of  old 
north  pier  from  shore-line  out. 

The  available  depth  for  navigation  is  about  12  feet. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1888,  is  to  be  applied  to  extending  the  south  pier  into 
Lake  Michigan  in  accordance  with  approved  project,  completing  the 
revetment  of  channel  between  Bound  and  Pine  lakes,  and  in  general 
repairs  to  piers  and  plank  beam  revetments. 

July  1, 1785,  amount  available $4,803  90 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885... 3,774  79 

July  1, 1886,  amount  available l,02d  11 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  the  fiscal  year  ending  June  30, 1887 11, 028  11 


3 


{Amount  (estimated)  required  for  completion  of  existing  project 105, 000  00 
Amount  that  can  be  profitably  expendedin  fiscal  year  ending  J  une  30, 1888    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 1.) 

2.  Frankford  Harbor,  Michigan. — The  natural  channel  of  entrance  to 
this  harbor  was  not  more  than  from  3  to  4  feet  deep.  The  present  proj- 
ect for  its  improvement,  adopted  in  1866,  was  to  dredge  an  outlet  through 
a  strip  of  land  separating  Lake  Aux  Bees  Scies  from  Lake  Michigan, 
and  to  build  two  parallel  piers  200  feet  apart,  extending  from  12  feet 
soundings  in  the  inner  lake  to  the  same  depth  in  Lake  Michigan.  Hie 
amount  expended  to  June  30,  1885,  was  $238,283.98,  and  resulted  in  se- 
curing a  channel  of  entrance  195  feet  wide,  with  an  available  depth  of 
12  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 18S6,  was 
$588.74,  in  paying  office  and  other  expenses,  the  balance  being  too  small 
for  any  work  but  that  of  minor  repairs. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1888,  is  for  pier-extension,  in  accordance  with  approved 
project,  and  for  general  repairs. 

J nly  1, 1885,  amount  available $4,654  37 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 588  74 

Julyl,  1886,  amount  available 4,065  0 

Amount  appropriated  by  act  approved  August  5,  1886 7,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 11, 565  63 

|  Amount  (estimated)  required  for  completion  of  existing  project 68, 500  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  25, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1667. 

(See  Appendix  1 1  2.) 

3.  Harbor  of  Refuge  at  Portage  Lake,  Michigan. — No  natural  channel 
existed  prior  to  the  beginning  of  the  improvement.  The  project  for 
improvement,  adopted  in  1879,  was  to  make  this  a  harbor  of  refuge, 
with  a  navigable  channel  300  feet  wide  and  not  less  than  18  feet  deep. 
The  piers  as  constructed,  however,  are  370  feet  apart. 
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The  amount  expended  to  June  30, 1885,  was  $58,491.08,  and  resulted 
in  revetting  the  north  side  of  the  channel  and  the  extension  of  the 
revetment  by  pier-work  into  Lake  Michigan  a  distance  of  525  feet  be- 
yond the  shore-line ;  also,  in  building  573  feet  of  revetment  and  pier 
on  the  south  side,  and  opening  a  cut  50  feet  wide  and  12  feet  deep  be- 
tween the  lakes. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886, 
was  $8,326.70,  and  resulted  in  building  805  feet  of  revetment  on  south 
side  of  channel  and  in  removing  19,110  cubic  yards  of  material  from 
between  the  piers  to  keep  a  channel  open.  The  present  depth  of  water 
is  about  11  to  12  feet. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1888,  is  to  be  applied  to  pier  extension  and  dredging, 
in  accordance  with  the  approved  project. 

July  1,  1885,  amount  available $9,008  92 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1?  1885 $7,508  70 

July  1,  1886,  outstanding  liabilities 818  00 

— 8,326  70 

July  1,  1886,  amount  available 1..         68*2  22 

Amount  appropriated  by  act  approved  August  5, 1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15,682  22 


■         ....  u 


r  Amount  (estimated)  required  for  completion  of  existing  project 182, 500  00 

I  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1888    60,000  00 
]  Submitted  in  compliance  with  requirements  or  section  2  of  river  and 
I      barbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  3.) 

4.  Manistee  Harbor,  Michigan. — A  narrow  channel,  not  more  than  8 
feet,  was  obtained  at  this  harbor  by  the  slab-pier  built  by  local  enter- 
prise. The  present  project  for  its  improvement,  adopted  iu  1866  and 
modified  in  1870  and  1874,  was  to  afford  a  channel  of  entrance  of  navi- 
gable width  not  less  than  12  feet  deep.  The  amount  expended  to  June 
30,  1885,  was  $216,259.87,  and  resulted  in  securing  a  depth  of  15  feet  be- 
tween the  piers  and  13  feet  on  the  bar  outside.  The  amount  expended 
during  the  fiscal  year  ending  June  30, 1886,  was  $6,522.81,  and  resulted 
in  placing  one  crib  50  feet  long  by  30  feet  wide  on  pile  foundation  in 
extension  of  north  pier.  The  depth  of  water  available  for  vessels  up  to 
Manistee  Lake  is  about  12  feet,  although  between  the  piers  the  depth 
is  somewhat  greater.  The  amount  that  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30, 1888,  it  is  proposed  to  apply  to  pier- 
extension,  in  accordance  with  approved  project,  and  to  general  repairs 
of  piers  and  revetments. 

July  1, 1886,  amount  available $11,740  13 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 6,522  81 

July  1,  1886,  amount  available 6,217  32 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15, 217  32 

(Amount  (estimated)  reauired  for  completion  of  existing  project 92, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888  30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  4.) 
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5.  Lud ington  Harbor,  Michigan. — The  channel  made  by  local  enterprise 
at  this  harbor  was  narrow  and  not  more  than  7  feet  deep.  The  project 
lor  its  improvement,  adopted  in  1867,  was  to  afford  a  channel  of  entrain* 
to  Pere  Marquette  Lake,  of  navigable  width,  and  not  less  than  12  fed 
deep. 

The  present  project,  approved  January,  1885,  is  to  widen  the  entrance  j 
to  400  feet  by  building  a  new  south  pier  400  feet  south  of  the  present 
north  pier,  remove  the  present  south  pier,  and  dredge  the  channel  to  •  i 
depth  of  18  feet.  ! 

The  amount  expended  to  June  30, 1883,  was  $229,298.38,  and  resulted  j 
in  securing  a  channel  about  200  feet  wide  and  14  feet  deep.  The  amount 
expended  during  the  fiscal  year  ending  June  30, 1886,  was  $5,190.99, j 
and  resulted  in  placing  superstructure  on  crib  sunk  in  previous  year,  j 
and  in  removing  9,990  cubic  yards  of  material  from  channel.   Tiie 
depth  of  water  available  is  about  14  feet.  The  amount  that  can  be  profit- 
ably  expended  during  the  fiscal  year  ending  June  30,  1888,  is  to  be  ap- 
plied to  building  new  south  pier  and  dredging  in  accordance  with  the 
approved  project 

July  1, 1885,  amount  available $6,888  & 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 5,190* 

July  1, 1886,  amount  available 1,696  O 

Amount  appropriated  by  act  approved  August  5, 1886 - 56, 250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 57, 945  <B 

/  Amount  (estimated)  required  for  completion  of  existing  project 362,935  00 

J  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  120, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 5.) 

6.  Pentwater  Harbor ,  Michigan. — The  original  channel  of  entrance  was 
narrow,  and  not  more  than  4  feet  in  its  shoalest  part.  The  present 
project  for  its  improvement,  adopted  in  1866,  was  tq  afford  a  channel  of 
navigable  width  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1885,  was  $203,474.32,  and  resulted 
in  securing  a  channel  of  navigable  width  and  about  12  feet  deep.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  1886,  mu 
(1,405.52,  and  resulted  in  placing  superstructure  on  crib  sunk  in  pre- 
vious year,  rebuilding  superstructure  on  a  part  of  north  pier,  leveling 
up,  repairing,  and  refilling  pierhead  of  south  pier,  and  in  refilling  piert 
where  necessary  to  stop  leaks.  The  depth  of  water  is  about  12  feet  be- 
tween the  piers. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1888,  is  to  be  applied  to  extending  thte  south  pier  in 
accordance  with  approved  project,  and  to  general  repairs. 

July  1, 1885,  amonnt  available $4,545  68 

July  1, 1886,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 1,406  84 

July  1,  1886,  amonnt  available 2, 94016 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 12,940  16 

{Amount  (estimated)  required  for  completion  of  existing  project 45, 0(10  01 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    15, 000  08 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  6.) 
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7.  IFkitfl  2Kt>er  Earbor9  Michigan. — Tlie  old  channel  was  narrow, 
crooked,  and  too  shoal  to  accommodate  any  bat  very  small  vessels. 
The  present  project  for  its  improvement,  adopted  in  1866,  was  to  afford 
•  channel  of  navigable  width  not  less  than  12  feet  deep.  The  amount 
expended  to  Jane  30, 1885,  was  $231,176.58  and  resulted  in  obtaining  a 
channel  of  navigable  width  and  11  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886, 
was  $4,503.44,  and  resulted  in  rebuilding  and  refilling  pile-pier,  heau 
of  north  pier,  and  in  cutting  down  old  pile- work  preparatory  to  putting 
on  new  superstructure.  The  depth  of  water  is  between  9  and  10  feet. 
»  The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1888,  is  to  be  applied  to  pier  extension  in  accordance 
with  approved  project,  and  to  rebuilding  superstructure  on  pile-piers 
and  revetments. 

Hly  1,1885, amount  available $6,373  42 

Joly  1, 1886,  amount  expended  during  fisoal  year,  exclusive  of 

liabilities  outetanding  July  1,1885 f4,0l6  39 

July  1,1886,  outstanding  liabilities 487  05 

4,503  44 

July  1,1886,  amount  available .<. 1,869  98 

Amount  appropriated  by  act  approved  August  5,  1886 - 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 11, 869  98 

I  Amount  (estimated)  required  for  completion  of  existing  project 84, 225  U0 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  7.) 

8.  Muskegon  Harbor,  Michigan. — The  original  channel  was  irregularly 
defined  by  slab-piers  which  gave  fair  access,  but  a  bar  just  at  the  end 
of  the  piers,  on  which  there  was  only  7  feet  of  water,  obstructed  navi- 
gation. The  present  project  for  improvement,  adopted  in  1866,  was  to 
obtain  a  channel  of  entrance  of  navigable  width,  and  to  extend  the 
piers  over  the  bar  to  17  feet  soundings.  Modified  in  1880  so  as  to  se- 
cure 300  feet  width  of  entrance.  The  amount  expended  to  June  30, 
1885,  was  $203,940.86,  and  resulted  in  obtaining  a  width  of  entrance  of 
800  feet,  the  main  channel  inside  being  186  feet.  The  depth  of  water 
at  close  of  fiscal  year  was  about  15  feet. 

The  amount  expended  during  fiscal  year  ending  June  30, 1886,  was 
$11,262.47,  and  resulted  in  extending  the  north  pier  100  feet  by  two  cribs 
•n  pile  foundation,  and  in  general  repairs  to  piers.  The  depth  of  water 
remains  about  the  same  as  last  year. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
coding  June  30, 1888,  is  to  be  applied  to  pier  extension  under  approved 
project  and  to  general  repairs. 

My  1, 1885,  amount  available $17,559  14 

Jvly  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 11,262  47 

July  1, 1886,  amount  available 6,296  67 

'  Aaount  appropriated  by  act  approved  August  5, 1886 12,500  00 

Awwint  available  for  fiscal  year  ending  June  30,  1887  . 18,796  67 

«>^^»— ^mm — — ^— ^^ 

(Amount  (estimated)  required  for  completion  of  existing  project 101, 125  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    30,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  8.) 
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9.  Grand  Haven  Harbor,  Michigan. — The  natural  outlet  was  wide  bat 
Bhoal,  the  water  being  only  9  feet  deep  in  the  best  course.  The  present 
project  for  its  improvement,  adopted  in  1866,  was  to  obtain  a  chan- 
nel of  navigable  width  with  a  minimum  depth  of  18  feet.  The  amount 
expended  to  Jnne  30, 1885,  was  $452,605.83,  and  resulted  in  obtaining  a 
channel  of  entrance  400  feet  wide  and  .18  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886, 
was  $28,038.59,  and  resulted  in  extending  the  south  pier  200  feet  by 
four  cribs  30  feet  wide  on  pile  foundation,  and  in  repairing  piers  and  - 
revetments  where  necessary.    The  depth  of  water  remains  the  same  as 
last  year.  « 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year4 
ending  June  30, 1888,  is  to  be  applied  to  pier  extension  under  the  ap- 
proved project  and  to  making  general  repairs. 

July  1, 1685,  amount  available $41,760  32 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $27,670  80 

July  1,  1886,  outstanding  liabilities 367  79 

28,0383 

July  1, 1886,  amount  available 13,721  73 

Amonnt  appropriated  by  act  approved  August  5,  1886 30,000  CO 

Amount  available  for  fiscal  year  ending  June  30,  1887 43, 721  73 

{Amount  (estimated)  required  for  completion  of  existing  project 180,000  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  119.)  I 

10.  Grand  River ,  Michigan. — The  portions  of  channel  below  Grand  ! 
Rapids  to  be  improved  have  less  than  4  feet  depth  of  water  at  low  stage. 
The  original  project  adopted  in  1881  is  to  give  relief  to  light  navigation  I 
by  securing  4  feet  depth  of  water  at  low- water  stage.    The  project  now  ! 
in  force  is  to  secure  a  4-foot  navigable  depth  by  dredging  to  4.5  feet. 

The  amount  expended  to  Jane  30, 1885,  was  $30,795.78,  and  resulted 
in  dredging  a  portion  of  the  channel  above  Lake  Shore  Railway  Bridge,  ! 
making  a  detailed  survey  of  the  river  from  the  head  of  navigation  to  a  i 
point  11£  miles  down-stream,  and  in  dredging  under  new  project  14,112  ' 
cubic  yards  of  material  from  the  channel,  the  depth  of  cut  being  4.5. 

The  amount  expended  during  the  fiscal  year  ending  Jane  30,  18SG,  | 
was  $17,494.33,  and  resulted  in  removing  61,883.51  cubic  yards  from  the 
channel  and  carrying  the  improvement  down-stream  a  distance  of  7.6 
miles. 

No  appropriation  is  asked  for. 

Jnly  1, 1885,  amonnt  available $19,204  28 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $13,057  52 

July  1, 1886,  outstanding  liabUities 4,436  81 

17,494  33, 

July  1, 1886,  amonnt  available 1,709  9 

(See  Appendix  1 1 10.) 

*  

il.  Black  Lake  Harbor,  Michigan.-^ The  channel  made  by  the  Harbor 
Board  of  the  city  of  Holland  was  narrow,  irregular,  and  only  5J  feet, 
deep.    The  project  for  its  improvement,  adopted  in  1866  and  modified 
in  1873,  was  to  obtain  a  channel  of  entrance  of  navigable  width  and  J 
not  less  than  12  feet  deep.    The  amount  expended  to  June  30, 1885,  was '] 
(250,614.24,  and  resulted  in  obtaining  a  channel  of  about  200  feet  width 
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st  the  entrance,  somewhat  narrower  inside,  with  a  depth  of  about  11 
bet 

The  amount  expended  during  the  fiscal  year  ending  Juue  30, 1886, 
pas  $1,766.07,  and  resulted  in  placing  33  cords  of  stone  in  north  pier, 
A  leveling  and  rebuilding  outer  end  of  south  pier,  and  refilling  it  with 
pone,  and  in  cutting  down  and  rebuilding  a  part  of  south  revetment. 
Eke  depth  of  water  remains  about  the  same  as  last  year. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ffciing  June  30, 1888,  is  to  be  applied  towards  completing  the  harbor 
kader  the  approved  project. 

Uy  1, 1885,  amount  available $4,001  07 

my  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1«85 1,766  07 

My  1, 1886,  amount  available 2,235  00 

mount  appropriated  by  act  approved  August  5, 1886 5,000  00 

taunt  available  for  fiscal  year  ending  June  30, 1887 7,235  00 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

AmoQDt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1688      5, 000  00 
Submitted  in  compliance  with  requirements  of  sestion  2  of  river  and 
i    harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 11.) 

,  12.  Saugatuck  Harbor,  Michigan. — The  channel  originally  made  by  local 
Merpri8e  was  narrow  and  not  more  than  7  feet  deep  in  the  best  water. 
Ihe  project  for  its  improvement,  adopted  in  1869,  was  to  obtain  a  chan- 
nel of  entrance  of  navigable  width,  with  a  minimnm  depth  of  10  feet 
The  amonnt  expended  to  June  30, 1885,  was  $123,683.94,  and  resulted 
b  obtaining  a  narrow  channel  about  8  feet  deep  inside,  and  11  feet  on 
Ik  bar. 

[The  amount  expended  during  the  fiscal  year  ending  June  30, 1886,  was 
H99.84,  for  office  expenses  and  contingencies.     The  depth  remains 
■bout  the  same  as  last  year. 
!  The  amount  that  can  be  expended  during  the  fiscal  year  ending  June 

£1888,  is  to  be  applied  to  securing  the  south  pier  and  "  maintaining 
existing  condition  of  the  improvement." 

ply  1, 1885,  amount  available $3,755  06 

laly  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 399  84 

1, 1886,  amount  available 3,355  22 

tappiopriated  by  act  approved  August  5,.  1886 8,000  00 

available  for  fiscal  year  ending  June  30,  1887 11,355  22 

(See  Appendix  1 1 12.) 

13.  South  Haven  Harbor,  Michigan. — The  channel  was  originally  made 
private  enterprise,  waa  narrow,  and  not  more  than  7  feet  deep  in  the 
pest  place.    The  present  project  for  its  improvement,  adopted  in 
"  and  modified  in  1879,  was  to  obtain  a  channel  of  entrance  of  navi- 
e  width,  not  less  than  14  feet  deep. 
the  amount  expended  to  June  30, 1885,  was  $168,285.86,  and  resulted 
obtaining  a  channel  of  navigable  width,  and  9.5  feet  deep  between 
piers,  10.5  feet  up  to  the  railway  bridge,  and  14  feet  on  the  bar. 
amonnt  expended  during  the  fiscal  year  ending  June  30, 1886,  was 
~  .53,  and  resulted  in  removing  29,865  cubic  yards  of  material  from 
een  the  piers.    The  depth  of  water  is  now  12  feet  between  the 
The  depth  on  the  bar  and  in  the  river  to  the  railway  dock  ro- 
il the  same  as  last  year. 
The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
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ending  Jnne  30, 1888,  is  to  be  applied  to  pier  extension  and  dredging 
in  accordance  with  approved  project,  and  to  making  general  repairs. 

July  1,1885,  amount  available $8,714  14 

July  1, 1886;  amount  expended  during  fiscal  year,  exclusive  of  liabilitiec 
outstanding  July  1, 1885 3,165  53 

July  1, 1886,  amount  available 5,548  61 

Amount  appropriated  by  act.  approved  August  5, 1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,548  61 

(Amount  (estimated)  required  for  completion  of  existing  project *.  77, 500  00 

Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  SO,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

i    (See  Appendix  1 1 13.) 

14.  Saint  Joseph  Harbor,  Michigan. — The  natural  channel  was  about 
250  feet  wide  and  12  feet  deep  at  the  entrance,  shoaling  to  9  feet  in  the 
river  above.  Tbe  present  project  for  its  improvement,  adopted  in  1866 
and  1874,  was  to  obtain  a  channel  of  entrance  of  navigable  width  and 
not  less  than  16  feet  deep.  The  amount  expended  to  Jane  30, 1885,  was 
(311,745.80,  and  resulted  in  securing  a  channel  of  entrance  of  about  14 
feet  depth,  and  a  canal  leading  from  Saint  Joseph  Harbor  to  Benton 
Harbor  100  feet  wide  and  11  feet  deep,  partially  revetted. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886, 
was  $5,728.34,  and  was  expended  in  closing  two  breaks  in  north  pier 
near  the  shore-line,  caused  by  severe  storms,  and  in  building  a  scow  70 
feet  by  30  feet  by  6}  feet 

The  amount  that  can  be  profitably  expended  during  fiscal  year  end- 
iug  June  30, 1888,  is  to  be  applied  to  rebuilding  the  north  pier,  resuper- 
structuring  the  south  pier,  and  constructing  close-piling  wing-dam  from 
end  of  north  pier  to  railway  bridge,  in  accordance  with  approved  pro- 
ject. 

July  1,  1886,  amount  available $20,367  20 

July  1,  1886,  amount  expended  during  fiscal  year,  including 
transfer  to  Michigan  City  for  timber  purchased,  exclusive  of 
liabilities  outstanding  July  1,1885 $5,680  57 

July  1,  1886,  outstanding  liabilities 47  77 

5,728  34 

July  1,1886,  amount  avaUable 14,638  86 

Amount  appropriated  by  act  approved  August  5,  1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 24,638  86 

'  Amount  (estimated)  required  for  completion  of  existing  project 41, 015  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    15,000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 14.) 

15.  Michigan  City  Harbor ,  Indiana — Outer  Harbor. — Work  at  this 
harbor  was  commenced  by  the  Government  in  1836.  The  first  project 
was  that  of  1857,  for  the  construction  of  a  breakwater.  Various  modi- 
fications up  to  1870  provided  for  pier  extensions  and  dredging  of  chan- 
nel. In  1870  a  project  for  an  exterior  harbor  was  approved.  In  1882 
a  project  for  an  exterior  breakwater  west  of  the  harbor  entrance  and 
the  construction  of  a  pier  at  west  end  of  exterior  breakwater  of  outer 
harbor  was  adopted.  The  amount  expended  to  July  30,  1885,  was 
$800,699.84,  and  resulted  in  completing  the  breakwater  for  outer  harbor 
and  extending  the  breakwater  pier  300  feet.  The  depth  of  water  was 
sufficient  to  admit  the  largest  class  of  vessels  on  the  lakes.    The  amount 
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ppended  during  the  fiscal  year  ending  Jane  30, 1886,  was  $8,581.04, 
lid  resulted  in  placing  one  crib  on  pile  foundation,  in  extension  of 
bttakwater  pier,  and  patting  superstructure  on  150  feet  of  same ;  the 
taperstructure  on  408  feet  of  west  pier  near  shore-line  was  rebuilt,  and 
fee  substructure  of  500  feet  more  leveled  up  to  receive  superstructure, 
Pther  repairs  were  made  where  necessary,  and  the  plant  put  in  work- 
ItofT  condition.  The  depth  of  water  remains  the  same  as  last  year. 
I  The  amount  that  can  be  profitably  expended  during  the  fiscal  year  end- 
June  30, 1888,  is  to  be  applied  to  the  construction  of  the  west  ex- 
r  breakwater,  the  completion  of  the  breakwater  pier  at  entrance, 
renewal  of  superstructure  and  filling  of  old  west  pier. 

try  1, 1885,  amount  available $13,718  75 

faly  I,  I486,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $8,111  04 

Jnljr  1, 1886,  outstanding  liabilities .' 470  00 

8,581  04 

1, 1886,  amount  available '. 5,137  71 

tnnt  appropriated  by  act  approved  August  5, 188G 54,375  00 

nit  available  for  fiscal  year  ending  June  30, 1887 59,512  71 

1  Amount  (estimated)  required  for  completion  of  existing  project 395, 625  00 
amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  150, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 15.) 

Inner  Harbor. — The  site  of  the  present  inner  harbor  was  originally  a 
small  creek,  crooked  and  with  a  depth  insufficient  for  commercial  pur- 
poses. The  first  project  was  that  of  1870  for  dredging  up  to  the  rail- 
feood  bridge.  In  1878  a  project,  submitted  by  the  officer  in  charge,  for 
Ktenriing  the  inner  harbor  up  Trail  Greek  by  dredging,  was  adopted, 
Ihe  eut  to  be  120  feet  wide  and  15  feet  deep,  and  the  city  to  revet  the 
cut. 

i  The  amount  expended  to  June  30, 1885,  was  $88,965.31,  and  resulted 
b  securing  a  depth  of  17  feet  up  to  the  railroad  bridge,  and  about  15 
feet  beyond  that  point.  The  amount  expended  during  the  fiscal  year 
aiding  June  30, 1886,  was  $4,224.36,  and  resulted  in  removing  22,365 

hie  yards  of  material  in  Trail  Greek,  giviug  a  depth  of  17  feet  up  to 

point  600  feet  south  of  Sixth  Street  Bridge ;  the  depth  above  to  within 
feet  of  upper  basin  is  13  feet ;  also  in  removal  of  4,804  cubic  yards 

material  in  channel  near  shore-line. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ing  June  30, 1888,  is  to  be  applied  to  continuation  of  dredging  ac- 
ting to  approved  project. 

[My  1, 1886,  amount  available $6,034  69 

July  I,  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $4,029  36 

Wy  1, 1886,  outstanding  liabilities 195  00 

4,224  36 

uy  1, 1886,  amount  available 1,810  33 

ferred  from  Saint  Joseph  appropriation  (timber  for  scow) 488  84 

it  appropriated  by  act  approved  August  5, 1886 1,875  00 

it  available  for  fiscal  year  ending  June  30, 1887 4, 174  17 


[Amount  (estimated)  required  for  completion  of  existing  project 3, 125  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      3, 125  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(8ee  Appendix  1 1 15.) 
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IMPROVEMENT  OF  SAINT  MARY'S  RIVER — ENLARGEMENT  OF  AND  OP*; 
ERATING  SAINT  MARY'S  FALLS  CANAL — CONSTRUCTION  OF  KARBOfcj 
OF  REFUGE  ON  LAKE  HURON,  AND  IMPROVEMENT  OF  CERTAIN  HAM 
BORS  ON  LAKE  HURON  AND  OF  SAGINAW  RIVER — PRESERVATION  09< 
AND  OPERATING  SAINT  CLAIR  FLATS  CANAL— IMPROVEMENT  OF  M*i 
TROIT  RIVER. 

Officer  iu  charge,  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  wift" 
Lieut.  H.  F.  Hodges,  Corps  of  Engineers,  under  bis  immediate  ordeifc 

1.  Hay  Lake  Channel,  Saint  Mary's  River,  Michigan. — The  original 
estimates  for  this  improvement  were  based  upon  a  project  for  a chaniwl 
300  feet  wide  and  7  feet  deep,  leaving  the  present  navigable  channel  at 
Saint  Mary's  Eiver  at  Sugar  Island  Rapids  (about  2£  miles  helow  th» 
canal) ;  through  these  into  Hay  Lake,  and  then,  by  way  of  the  Middle 
Neebish,  rejoining  the  present  navigable  channel  at  the  foot  of  Sugar 
Island,  thus  saviiig  a  distance  of  11  miles  and  obtaining  a  route  which 
it  is  practicable  to  mark  with  lights  so  as  to  be  navigable  at  night,  ft 
condition  impracticable  with  the  present  channel. 

The  estimated  cost  of  this  project  was  $2,127,292.  It  was  subse- 
quently modified  to  increase  the  depth  to  19  feet,  and  it  is  now  evident 
that  a  further  modification  is  required  with  a  view  to  obtaining  a  depth 
of  20  feet. 

These  modifications  will  necessarily  increase  the  cost,  but  not  to  » 
great  an  extent  as  would  at  first  be  supposed,  because  the  prices  at  which 
the  most  difficult  part  of  the  work  can  bo  done  prove  to  be  lower  than 
those  of  the  original  estimates. 

Based  upon  the  best  data  available,  the  estimated  cost  of  the  im- 
provement, if  modified  as  proposed,  is  $2,659,115. 

The  amount  thus  far  appropriated  for  the  work  is  $325,000,  and  the 
expenditures  to  June  30,  18SG,  including  all  determined  outstanding  lia- 
bilities, amount  to  $291,218.50,  which  has  been  principally  applied  to 
excavation  under  a  contract  at  Middle  Neebish,  to  surveys,  to  engineer- 
ing, and  office  expenses,  &c,  The  available  balance  is  to  be  applied, 
as  far  as  may  be,  to  excavation  at  Middle  Neebish. 

The  amount  of  material  removed  from  the  proposed  channel  to  June 
30,  1886,  wa&  352,128  cubic  yards,  of  which  344,124  cubic  yards  wew 
removed  from  Middle  BTeebish. 

Owing  to  the  distance  over  which  the  plant  can  be  distributed,  a 
large  amount  of  work  can  be  carried  on  at  the  same  time,  and  the  sum 
that  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1888,  is  therefore  correspondingly  large,  and  an  appropriation  of  $400,000 
is  recommended  for  continuing  the  excavation  at  Middle  Neebish,  and 
beginning  operations  at  Sugar  Island  Rapids,  and  on  the  flats  at  the 
lower  end  of  Hay  Lake. 

July  1, 1885,  amount  available $124,207  57 

Received  from  sale  of  fuel 16  IS 


124,223  70 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  lb85 $76,328  11 

July  1,  1886,  outstanding  liabilities 14,017  32 

90,345  0 

July  1,  1886,  amount  available 33,87887 

Amount  appropriated  by  act  approved  August  5,  1886 150, 000  61 

Amount  available  for  fiscal  year  ending  June  30,  1887 183, 878  87 
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(Amount  (estimated)  required  for  completion  of  existing  project $2,184,115  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
30, 1888 400,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  3  J  1.) 

2.  Saint  Mary* 8  Falls  Canal  and  River,  Michigan. — This  improvement, 
originally  projected  to  obtain  a  16-foot  navigation  between  Lakes  Su- 
perior and  Huron,  has  been  completed  accordingly,  at  a  cost,  to  June 
M,  1SS6,  of  $2,405,432.83. 

Statistics  show  that  the  commerce  using  this  route  is  increasing  so 
Hpidiy  that  if  it  continues  at  the  same  rate  for  four  years  the  present 
lockage  system  at  the  canal  will  not  suffice  to  pass  all  the  vessels. 

The  greatest  depth  advisable  to  obtain  in  the  caual  and  river  is  20 
feet  in  the  clear,  because  that  can  be  effected  at  reasonable  cost,  and 
any  additional  depth  is  not  likely  to  be  required  for  along  time  to  come, 
keause  a  channel  of  greater  depth  can  be  obtained  across  Lake  Saint 
Clair  only  at  such  enormous  cost  as  to  render  its  expediency  very  doubt- 
ful. 

A  necessary  part  of  the  plan  of  enlargement  is  the  increase  in  the 
capacity  of  Saint  Mary's  Falls  Canal,  including  its  lockage  system. 

It  is  now  proposed  to  give  the  canal  a  depth  of  20  feet,  and  to  replace 
the  present  "Old  Locks"  (of  1855),  as  useless  under  the  changed  condi- 
tio, by  a  lock  800  feet  between  gates,  100  feet  wide,  having  21  feet  of 
water  on  its  miter-sills,  and  a  lift  of  18  feet. 

The  estimated  cost  of  these  improvements  is  $2,055,576,  and  an  ap- 
propriation of  $400,000  is  earnestly  recommended  for  the  next  fiscal  year 
to  continue  the  work. 

Jnly  1, 1885,  amount  available $182  31 

My  1, 18*,  outstanding  liabilities 182  31 

Amount  appropriated  by  act  approved  August  5, 1886 250,000  00 

I  Amount  (estimated)  required  for  completion  of  project 1, 805, 576  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne 
»,183B 400,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  3  3  2.) 

,  3.  Operating  and  care  of  Saint  Mary's  F/tlls  Canal,  Michigan. — During 
toe  fiscal  year  the  canal  was  open  to  navigation  two  hundred  and  twenty* 
two  days.  It  closed  December  2, 1885,  and  was  opened  April  25, 1886.  Six 
thousand  two  hundred  and  three  vessels  and  rafts,  having  a  registered 
tonnage  of  3,529,184  tons  and  carrying  3,701,014  tons  of  freight,  34,356 
passengers,  passed  through  in  3,232  lockages. 

The  staple  articles  transported  were  922,158  tons  of  coal ;  32,615  tons  of 
•opper;  1,696,203  barrels  of  flour;  17,346,212  bushels  of  grain ;  1,529,021 
.tens  of  iron  ore  :  73,691  tons  of  pig  and  manufactured  iron ;  136,664,000 
.feet  of  timber,  board  measure ;  159,840  barrels  of  salt ;  3,434  tons  of 
•Iter  ore;  9,366  tons  of  building  stone;  and  199,052  tons  of  unclassified 
height. 

tat  estimated  expense  of  operating  and  care  for  the  fiscal  year  was $32, 000  00 

Jk*  actual  expenses  were 25,400  95 

receipts  for  rents  and  dry -dockage  were 498  00 

The  estimated  amount  required  on  account  of  operating  and  care  of 
tte  canal  for  the  fiscal  year  ending  June  30, 1887,  is  $36,540,  all  of  which 
Juheady  provided  for  by  indefinite  appropriation. 
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July  1,  1885,  amount  available $32,000<ft   i 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1885 $23,349  00 

July  1, 1886,  outstanding  liabilities 2,051  95 

25,400  96 

Amount  available  by  allotment  for  fiscal  year  ending  June  30,  1887 36,5400ft 

(See  Appendix  J  J  3.) 

4.  Dry-dock  at  Saint  Mary-8  Falls  Canal. — Id  the  printed  Annual  Re- 
port of  the  Chief  of  Engineers  for  the  fiscal  years  ending  Jane  30, 1881  ! 
and  1885  (see  pages  2030  et  seq.  of  1884  and  2124  et  seq.  and  2188  et  teq. 
of  1885),  are  to  be  found  fall  reports  upon  this  subject. 

Under  the  provisions  of  the  act  of  the  legislature  of  the  State  of  Mich-  ; 
igan,  in  accordance  with  which  the  Saint  Mary's  Falls  Canal  was  trans-  j 
ferred  to  and  received  by  the  General  Government,  it  seems  to  be  ' 
obligatory  upon  the  United  States  to  construct  a  dry -dock  at  Sanlt  Ste.  i 
Marie. 

For  reasons  fully  set  forth  in  the  reports  referred  to,  the  officer  in 
local  charge  strongly  objects  to  the  construction  of  a  dry-dock  in  im- 
mediate proximity  to  the  locks,  and  suggests  that  it  be  located  at  the 
eastern  end  of  the  area  transferred  from  the  Fort  Brady  military  res- 
ervation to  the  canal  reservation. 

The  estimated  cost  of  a  dry-dock  so  located  is  $323,872,  and  the  amount ; 
which  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1888,  is  $215,000,  of  which  $150,000  should  be  appropriated  by  41m 
United  States  and  $65,000  (more' or  less)  transferred  by  the  State  off 
Michigan. 

(See  Appendix  J  J  4.) 

5.  Harbor  at  Cheboygan,  Michigan. — The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1871,  the  object  being  to  afford  a  channel 
of  entrance  from  the  Straits  of  Mackinac  200  feet  wide  and  not  ks 
than  14  feet  in  depth  into  Cheboygan  River. 

This  project  was  modified  in  August,  1882,  to  provide  for  the  deep- 
ening of  the  basin  opposite  the  steamboat  landing  and  the  entire  channel 
to  the  15-foot  curve  in  the  Straits  of  Mackinac. 

Nothing  was  done  towards  the  improvement  during  the  fiscal  year, 
and  upon  the  30th  of  June,  1886,  its  condition  was  substantially  as  re- 
ported at  the  close  of  the  preceding  year. 

The  same  opinion  is  still  entertained  in  regard  to  the  amount  required 
to  complete  the  improvement,  and  therefore  the  estimate  of  1SS5  is  re- 
peated, and  the  sum  of  $100,000'  is  named  as  that  which  will  probably 
be  required  for  that  purpose,  the  ultimate  cost  thus  amounting  to  but 
little  more  than  half  the  original  estimate. 

The  original  estimate  for  this  work  was $395,000  00 

Amount  thus  far  appropriated $118,000  00 

Received  from  sale  of  fuel ' 3  00 

Revised  estimate  of  cost  of  completion 100,000  00 


Total 218.003 

Difference 176,997  00 

The  foregoiug  estimate,  indicating  that  the  object  may  probably  be 
attained  at  so  much  less  cost  than  the  amount  of  the  original  estimate* 
is  based  upon  the  possibility  that  the  long  pier  provided  for  and  in- 
tended to  protect  the  channel  may  be  omitted.  Should  this  not  prove 
to  be  the  case,  the  original  estimate  will  be  found  not  to  have  been  too 
great. 
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Thereasonsfor  undertaking  this  improvement  have  been  so  frequently 
stated  in  preceding  annnal  reports  that  it  is  deemed  unnecessary  to  re- 
peat them,  and  an  appropriation  of  $20,000  is  recommended  with  which 
to  continue  the  work  during  the  fiscal  year  ending  Jane  30, 1888. 

My  1, 1885,  amount  available $5,000  00 

Beeeired  from  sale  of  fuel 13  13 


5, 013  13 
Jaly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 22  47 

July  1,1886,  amount  available 4,990  66 

Amount  appropriated  by  act  approved  August  5,  1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 19,990  66 


(See  Appendix  J  J  5.)     ' 

6.  Harbor  at  Thunder  Bay,  Michigan.— The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1876,  the  object  being  to  obtain  an  en- 
trance channel  from  the  bay  into  the  river  of  navigable  width  and  of 
lot  less  than  13  feet  in  depth.  The  project  was  subsequently  modified 
With  a  view  to  obtaining  a  depth  of  14  feet.  This  had  been  practically 
accomplished  at  the  date  of  the  Annual  Beport  for  1884. 

It  was  then  stated  that  the  improvement  is  of  such  a  character  that 
ft  will  require  attention  from  time  to  time,  and  as  the  nature  of  this 
could  not  be  foretold,  it  was  recommended  that  a  sufficient  appropria- 
tion be  made  to  render  available  the  sum  of  $10,000. 

During  the  last  fiscal  year  no  complaints  concerning  this  harbor  have 
been  received,  owing,  probably,  to  the  high  stage  of  water  in  Lake  Hu- 
ron, and  only  $23.02  was  expended  on  account  of  the  harbor.  Conse- 
quently it  is  not  necessary  to  do  more  than  repeat  the  recommendation 
of  the  last  two  years,  which  would  require  an  appropriation  of  $5,474.93. 

The  commerce  directly  benefited  by  this  work  is  that  to  and  from 
Thunder  Bay  Biver,  at  the  mouth  of  which  is  situated  the  important 
and  rapidly  growing  city  of  Alpena. 

Jily,1886,  amount  available $4,534  96 

BMeiTtd  from  sale  of  fuel 13  13 


4,546  09 
July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1, 1885 23  02 

Jily  1, 1886,  amount  available 4,525  07 

(  Amount  (estimated])  required  for  maintenance  of  existing  project 10, 000  00 

,  <  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
i    harbor  acta  of  1866  and  1867. 

(See  Appendix  J  J  6.) 

7.  Harbor  at  Au  Sable,  Michigan.— The  present  project  for  the  im- 
Jtfovement  of  the  harbor  was  adopted  in  1866,  and  modified  in  1879,  the 
•Wect  being  to  obtain  a  channel  of  not  less  than  10  feet  in  depth  for  a 
*wth  of  100  feet  from  the  lake  to  the  State  road  bridge  at  An  Sable. 

The  attempts  to  improve  this  harbor  have  not  been  so  successful  as 
aid  been  hoped.    The  reasons  for  this  are  fully  set  forth  in  the  Annual 

21  E 
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Report  of  1885  (see  pages  2130,  et  seq.,  Annual  Report  of  the  Chief  of 
Engineers  for  1885). 

Since  submitting  that  report,  the  officer  in  charge  of  the  work  has 
seen  no  reason  for  modifying  the  opinion  therein  expressed,  that  it  is 
not  possible  to  make  any  permanent  improvement  of  the  harbor  at  a 
cost  at  all  commensurate  with  the  advantages  to  be  gained. 

The  officer  in  charge  of  the  work  does  not  recommend  the  abandon- 
ment of  the  improvement,  but  refrains  from  recommending  at  this  time 
any  appropriation  for  the  fiscal  year  ending  June  30, 1888. 

About  130,000,000  feet,  board  measure,  lumber,  45,000,000  lath,  and  a 
quantity  of  salt,  are  annually  shipped  from  this  port 

July  1, 1885,  amount  available $4,900  55 

Received  from  sale  of  fuel 13  13 

4,913  68 
July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 52  15 

July  1, 1886,  amount  available 4,861  53 

(See  Appendix  J  J  7.) 

8.  Saginaw  River,  Michigan. — The  present  project  aims  to  secure  a 
channel  of  200  feet  in  width,  14  feet  in  depth  from  Saginaw  Bay  to  Bay 
Oity,  and  12  feet  in  depth  thence  to  the  head  of  navigation  in  Saginaw 
Biver. 

After  the  close  of  the  fiscal  year  1884-J85,  operations  were  continued 
on  the  bar  at  the  mouth  of  the  river,  under  contract  dated  October  2. 
1884. 

This  contract  expired  by  its  own  limitation  August  31, 1885,  the  funds 
available  for  the  purpose  being  practically  exhausted  at  the  same  time. 

The  result  accomplished  during  the  fiscal  year  1885->86  was  the  re- 
moval of  16,200  cubic  yards  of  material. 

It  is  estimated  that  the  original  project  can  be  completed  for  the  sum 
of  $337,250,  which  sum  is  obtained  by  deducting  from  the  estimate  of 
1883-J84  the  amount  since  appropriated. 

The  interests  involved  are  so  large  as  to  justify  the  most  extensive 
operations,  and  the  length  of  the  channel  (nearly  23  miles)  is  such  that 
they  can  be  readily  carried  on  without  interfering  with  each  other. 

It  is  therefore  recommended  that  the  sum  stated  below  be  appro- 
priated for  the  fiscal  year  ending  June  30, 1888. 

July  1, 1885,  amount  available $8,509  IS 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885... f 8,461  39 

July  1,1886,  amount  available 47  73 

Amount  appropriated  by  act  approved  August  5, 1886 33,750  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 33, 797  73 

(Amount  (estimated)  required  for  completion  of  existing  project 337,260  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1888  100,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
* 

(See  Appendix  J  J  8.) 

9.  Harbor  a/Refuge,  Sand  Beach,  Lake  Huron,  Michigan. — The  present 
project  for  this  improvement  was  adopted  in  1873.  It  consists  of  a 
breakwater  constructed  of  timber  cribs  filled  with  stone,  inclosing  an 
area  which  is  to  be  deepened,  where  necessary,  by  dredging. 

Its  object  is  to  afford  a  harbor  of  refuge  to  the  vessels  engaged  in 
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the  navigation  of  the  northern  and  northwestern  lakes,  when  caught  by 
heavy  weather  near  the  dangerons  Pointe  aux  Barques.  Previous  to 
1876  vessels  so  caught  were  compelled  to  run  a  distance  of  60  miles, 
and  find  refuge  in  Saint  Glair  Biver.  After  the  subsidence  of  the  gale, 
those  upward  bound  had  to  work  their  way  back  again. 

The  estimate  of  the  probable  cost  of  the  improvement  was  $1,442,500, 
and  the  aggregate  amount  of  appropriations  (previous  to  that  of  August 
5, 1886)  has  been  $975,000.  The  total  amount  expended  to  June  30, 
1886,  was  $970,930.16. 

The  total  amount  of  available  funds  has  thus  been  $975,213.76,  or 
$467,286.24  less  than  the  amount  of  the  original  estimate,  whilst  the 
estimated  cost  of  the  work  remaining  to  be  done  to  complete  the  proj- 
ect is  only  $100,000  (less  $30,000  appropriated  by  act  of  August  5, 
1386) — that  is  to  say,  the  total  cost  of  the  project  will  be  but  three- 
fourths  of  the  estimate. 

On  the  4th  and  5th  December,  1885,  a  northeast  storm  of  unprece- 
dented severity  wrought  serious  damage  to  the  work,  the  extent  being 
given  in  detail  in  the  report. 

The  estimated  cost  of  repairing  the  damage  is  $60,000. 

The  timber  superstructure  is  now  at  that  stage  of*  its  life  when  ex- 
tensive renewals  in  some  more  durable  materials  should  be  undertaken. 
It  is  proposed  to  use  concrete  for  this  purpose,  and  an  estimate  of 
$50,000  is  submitted  for  beginning  this  work. 

The  river  and  harbor  act  of  August  5, 1886,  appropriates  $45,000  for 
repairs,  and  the  total  amount  of  funds  required  for  the  purpose  indi- 
cated is  $165,000  additional,  which  the  officer  in  charge  earnestly  recom- 
mends be  appropriated. 

Julyl,  1885,  amount  available |24,521  55 

Received  from  sale  of  fuel 13  13 

24,534  68 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1885 (18,613  41 

Julyl,  1886,  outstanding  Uabilities 1,637  67 

20,251  08 

July  1, 1886,  amount  available 4,283  60 

Amount  appropriated  by  act  approved  August  5,  1886 75,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 79,283  60 

{Amount  (estimated)  required  for  completion  of  existing  project 70, 000  00 
Amount  tbat  can  be  profitably  expended  for  repairs,  &c,  in  fiscal  year 
ending  June  30, 1888 135,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  9.) 

10.  Steam  launch  or  tug  for  Harbor  of  Refuge,  Lake  Huron,  Michigan. — 
Under  the  provisions  of  the  act  approved  Jane  19, 1882,  a  contract  has 
been  made  for  the  purchase  of  a  steam  launch  for  use  at  the  harbor  of 
refuge,  Lake  Huron,  building  by  David  Bell,  of  Buffalo,  N.  Y.,  under 
specifications.  The  boat  is  expected  to  be  first  class  in  every  respect, 
and  to  be  specially  adapted  to  the  requirements  of  the  service  required 
of  her. 

The  expenditures  on  this  account  to  the  close  of  the  fiscal  year  amount- 
ed to  $338.94. 

No  additional  appropriation  is  required. 
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July  1, 1885,  amount  available $10,006  » 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 338  91 

July  1,  1886,  amount  available 9,661  « 

(See  Appendix  J  J  10.) 

11.  Iee-harbor  of  Refuge  at  Belle  River \  Michigan. — The  project  for  this 
improvement  was  adopted  in  1880,  the  object  being  to  obtain  a  channel 
50  feet  wide,  13  feet  deep  to  the  first  bridge,  12  feet  deep  thence  to  the 
second  bridge,  and  affording  a  safe  harbor  against  running  ice. 

The  work  has  been  completed  according  to  the  project  and  gives  sat* 
isf action. 

Nothing  farther  is  required  at  this  time,  and  in  consequence  no  esti- 
mate is  submitted* 

July  1, 1885,  amount  available ft?  It 

July  1, 1886,  amount  available 47  16 

(See  Appendix  J  J  11.) 

12.  General  repairs  and  renewals  at  Saint  Clair  Flats  Ship-  Canal*— The  j 
canal  was  projected  in  1866  with  a  view  to  obtaining  a  straight  channel 
1 3  feet  deep  and  300  feet  wide,  across  Saint  Clair  Flats,  the  channel  i 
being  bounded  on  each  side  by  a  dike  7,221  feet  long,  or  an  aggregate1 
of  14,442  feet. 

T^iese  dikes  consist  of  timber  cribs,  resting  upon  piles  driven  into 
the  original  bottom  of  the  shoal,  the  crib  pockets  being  filled  with  ma- 
terial dredged  from  the  channel. 

To  maintain  a  channel  bank  a  single  row  of  sheet-piling  was  driven 
along  the  channel  face  of  the  cribs  previous  to  dredging. 

The  lake  sides  of  the  dikes  were  protected  from  wave  action  by 
shorter  sheet-piling. 

In  1873  the  demands  of  commerce  required  a  deeper  channel,  and 
this  was  obtained  by  dredging  to  16  feet,  for  a  width  of  100  feet  on  each 
side  of  the  axis  of  the  canal,  or  a  width  of  200  feet  in  all. 

The  single  row  of  sheet-piling  is  insufficient  to  prevent  the  leakage 
of  material  through  it  into  the  channel,  and  it  should  be  re-enforced 
with  a  double  row  of  at  least  8  feet  greater  penetration,  with  a  view 
not  only  to  the  protection  of  the  present  channel,  but  to  farther  dredg- 
ing at  an  early  day  to  obtain  a  greater  depth. 

As  the  dikes  now  stand,  intended  for  a  13-foot  channel,  and  made  to 
do  duty  for  one  of  16  feet,  it  is  manifest  that  no  greater  depth  can  be 
maintained  without  such  re-enforcement. 

The  entire  timber  structure  is  much  decayed  and  should  be  removed 
as  soon  as  possible. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1885  (see  pages 
2159  et  seq.)  a  project  was  submitted  for  such  works  as  will  acoompUak 
the  desired  result  and  at  the  same  time  provide  for  subsequently  deep- 
ening the  channel  to  20  feet. 

The  estimated  cost  of  the  project  was  $153,289,  and  it  is  again  J* 
spectfully  submitted,  with  the  remark  that  the  estimate  relates  only  to 
the  dikes,  and  does  not  include  any  portion  of  such  excavation  as  mo* 
subsequently  be  made. 

The  bad  condition  of  the  entire  superstructure  and  sheet-piling  of  the 
dikes,  dwelt  upon  in  prior  reports,  has  become  worse  through  the  natural 
processes  of  decay,  and  proceed  more  rapidly  as  the  timber  grows  lea 
able  to  resist  them. 

The  great  importance  of  this  improvement  is  so  well  known,  its  n» 
is  so  advantageous  to  a  commerce  hailing  from  every  lake  port,  both 
in  the  United  States  and  Canada,  and  which  is  nearly,  if  not  quite,  eqod 
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to  our  entire  foreign  commerce  by  sea,  that  no  additional  representa- 
tion seems  to  be  necessary  to  secure  early  and  favorable  consideration. 
The  necessity  for  the  work  proposed  is  immediate  and  urgent. 

Amount  appropriated  by  act  approved  August  5, 1886 $18,750  00 

(Amount  (estimated)  required  for  completion  of  existing  project 135, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1888    67,  TOO  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J 12.) 

13.  Operating  and  care  of  Saint  Clair  Flats  Canal,  Michigan. — The 
jfiinor  repairs  involved  in  operating  and  care  of  the  canal  during  the 
Jbcal  year  amounted  to  only  $232.57.  This  was  due,  as  in  the  preced- 
ing year,  to  the  fact  that  the  stage  of  water  was  such  than  but  few  ves- 
sels grounded  in  the  canal,  and  slight  damage  was  done  to  the  dikes. 

Cavities  in  the  dikes  were  filled  with  cedar  bark ;  the  willows  grow- 
ing on  the  dikes  were  trimmed,  and  the  cuttings  tied  in  bundles,  also 
deposited  in  cavities ;  plank  were  placed  on  the  lake  side  of  the  dikes, 
where  they  are  most  threatened  with  injury  from  the  wash  of  waves. 
.  At  the  beginning  of  the  fiscal  year  a  contract  for  dredging  was  in 
face.  The  work  was  completed  on  the  19tji  of  September,  1885.  The 
entire  amount  of  dredging  done  under  contract  was  64,580  cubic  yards, 
«f  which  60,298  cubic  yards  were  dredged  during  the  fiscal  year  and 
14282  cubic  yards  during  June,  1885.  The  price  paid  was  11£  cents  per 
cubic  yard,  a  remarkably  low  rate. 

Of  the  total  amount  dredged  and  removed,  7,546  cubic  yards  were 
from  the  head  of  the  canal,  and  57,034  from  the  foot. 

The  estimated  cost  of  operating  and  care  of  the  canal  (including  the 
*rcdging)  for  the  fiscal  year  was  $17,700. 

.    The  actual  cost  was  $10,171.54,  of  which  an  itemized  statement  is 
jkereto  appended  (Appendix  J  J  13)  as  required  by  law. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
Tear  ending  June  30, 1887,  is  as  follows: 

Ihlary  of  custodian $1,500 

Ptaent  repairs 3,500 

Total 5,000 

My  1,1885,  amount  available 17,700  00 

Myl, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  Jnly  1,  1885 9,588  35 

Amount  available  by  allotment  for  fiscal  year  ending  Jane  30, 1887 5, 000  00 

(See  Appendix  J  J  13.) 

14.  Clinton  River,  Michigan. — In  1870  tbe  channel  over  the  bar  at  the 
ice  to  the  river  afforded  a  depth  of  only  3£  feet,  whilst  the  depth 

tiie  river  some  distance  above  the  bar  was  10  feet. 
The  present  project  for  improvement  was  adopted  in  1870  and  modi- 
*  in  1880.    It  aims  to  obtain  an  entrance  channel  of  8  feet. 
In  a  report  dated  January  23, 1885,  the  officer  in  local  charge  pro- 
"  a  fhrther  modification  of  the  project,  and  submitted  estimates  of 
probable  cost,  amounting  to  $32,926. 
The  conditions  have  not  changed  meanwhile. 

it  appropriated  by  act  approved  August  5, 1886 $6,000  00 

I  Anonnt  (estimated)  required  for  completion  of  existing  project 26, 026  00 

iMbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
tutor  acts  of  1866  and  1867. 

(See  Appendix  J  J  14. 
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15.  Detroit  River,  Michigan. — Before  improvement  to  the  channel  at 
Lime  Kiln  Crossing,  Detroit  River,  was  undertaken,  not  more  than  13 
feet  of  water  could  be  depended  upon,  the  ordinary  depth  being  much 
affected  by  the  direction  and  force  of  the  winds. 

As  originally  projected  in  1874,  the  improvement  was  to  consist  of  » 
curved  channel  300  feet  wide,  with  a  uniform  depth  of  20  feet,  and  the 
estimate  was  based  upon  this  project. 

In  1883  the  project  was  modified  to  secure  a  straight  chaunel,  the  least 
width  of  which  should  be  300  feet,  with  asomewhat  greater  width  at  each 
end,  utilizing  the  work  already  done,  and  this  constitutes  the  projectnow 
under  execution,  which,  if  the  present  rate  of  progress  is  maintained,  will 
lie  completed  before  the  close  of  the  current  season. 

The  obstruction  is  a  ledge  of  solid  rock,  which  is  first  broken  up  by 
drilling  and  blasting,  and  the  debris  then  removed  by  dredging. 

The  unavoidable  result  of  this  is  to  leave  channel  banks  with  rugged 
edges,  which  would  prove  destructive  to  any  vessels  striking  them,  and 
in  order  to  diminish  the  danger  of  such  results  it  is  now  earnestly  recom- 
mended by  the  officer  in  charge  that  the  width  of  the  channel  be  increased 
to  400  feet  by  removing  100  feet  additional  from  the  western  (American) 
side. 

To  do  this  will  require  the  excavation  of  25,765  cubic  yards  of  rock,  at 
an  estimated  cost  of  $168,000. 

This  recommendation  is  made  with  the  greater  confidence  because  the 
ultimate  cost  of  the  improvement  will  even  then  be  but  little  more  than 
half  the  original  estimate.  That  is  to  say,  the  estimated  cost  of  the  im- 
provement, as  modified  in  1883,  was  $1,206,500,  whilst  the  actual  cost 
of  the  same  will  not  exceed  $535,000,  and,  with  the  estimated  cost  of 
the  additional  width  ($168,000),  the  amount  will  be  $703,000. 

July  1, 1885,  amount  available $149,385  46 

Received  from  sale  of  fuel 48  39 

149, 433  85 
Jnly  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $68,060  59 

July  1,  1886, outstanding  liabilities 22,027  96 

90,088  55 

Julyl,  1886,  amount  available 59,345  30 

Amount  appropriated  by  act  approved  August  5,  1886 37,500  00 

Amount  available  for  fiscal  year  ending  June  30,1887 96,845  30 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  130,500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  15.) 


IMPROVEMENT  OF  HARBORS  ON  LAKE  ERIE  WEST  OP  BUFFALO,  WITH 
THE  EXCEPTION  OF  THE  HARBOR  AT  ERIE— IMPROVEMENT  OF 
SANDUSKY  RIVER. 

Officer  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers. 

1.  Monroe  Harbor,  Michigan. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
considerable  importance,  and  when  the  navigable  waters  of  the  River 
Raisin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 

It  provided  for  catting  a  canal  between  the  river  and  the  lake,  4,000 
feet  long  and  100  feet  wide,  through  the  peninsula  called  "  River  Raisin 
Point,"  and  protecting  the  entrance  into  the  lake  by  parallel  piers  ran- 
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ning  out  to  a  depth  of  10  feet,  the  object  being  to  afford  a  channel  of 
entrance  of  navigable  width  with  a  depth  of  10  feet.  Work  was  com- 
menced in  1835  and  has  been  continued  from  time  to  time  since  that 
date. 

At  the  close  of  the  last  fiscal  year  there  was  a  good  channel,  with  a 
least  depth  of  10  feet,  up  to  a  point  below  Monroe,  which  is  deemed 
sufficient  for  the  present  commerce  of  the  port. 

During  the  fiscal  year  ending  June  30, 1886,  no"work  of  any  kind  was 
done  for  want  of  funds. 

The  total  amount  appropriated  for  this  harbor  has  been  $213,515.27, 
which  has  resulted  in  securing  a  navigable  channel  with  a  least  depth 
of  10  feet  up  to  a  point  just  below  the  docks  at  Monroe,  where  rock  bot- 
tom occurs. 

If  this  harbor  is  to  be  kept  up,  there  is  need  of  extensive  repairs  to 
piers  and  canal  revetment,  in  order  to  prevent  their  unlimited  destruc- 
tion or  more  expensive  renewals  in  later  years.  These  repairs  are  esti- 
mated to  cost  $20,000. 

The  present  commerce  of  Monroe  is  not  sufficient,  in  the  opinion  of 
the  officer  in  charge,  to  justify  such  a  large  Expenditure.  Hence,  he 
considered  a  small  annual  appropriation  for  repairs  sufficient  until  an 
increase  of  commerce  demands  the  extensive  renewals.  But  as  there 
has  been  no  appropriation  for  Monroe  Harbor  since  1882,  and  then  only 
$1,000,  the  proposed  annual  repairs  have  not  been  made,  and  extensive 
repairs  are  badly  needed. 

The  river  and  harbor  act  of  August  5, 1886,  appropriates  $2,000.  It 
will  be  expended  in  repairs. 

Amount  appropriated  by  act  approved  August  5,  1886 $2, 000  00 

(Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888      2, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  1.) 

2.  Toledo  Harbor,  Ohio.— When  operations  were  commenced  at  this 
harbor,  in  1866,  the  channel  through  the  bay  was  narrow  and  intricate, 
presenting  a  depth  of  only  11  feet.  The  original  project  provided  fbr 
catting  a  channel  200  feet  wide  and  12  feet  deep  through  Maumee  Bay, 
and  this  was  amended  from  time  to  time,  until  the  present  project 
provides  for  a  channel  200  feet  wide  at  bottom  and  16  feet  deep  at  low 
water  between  the  city  of  Toledo  and  deep  water  in  Lake  Erie.  In 
1868,  there  was  a  channel  100  feet  wide  and  12  feet  deep ;  in  1875.  the 
depth  had  been  increased  to  14  feet,  and  at  the  beginning  of  the  nscat 
year  ending  June  30, 1886,  there  was  a  good  channel  200  feet  wide  at 
bottom  on  the  ranges  and  from  260  to  350  feet  wide  at  the  angles,  with  a 
depth  of  from  15  to  17  feet  at  low  water  between  Toledo  aud  deep  water 
in  the  lake. 

The  total  amount  appropriated  for  this  harbor  since  1866  to  close  of 
fiscal  year  ending  June  30, 1886,  has  been  (704,700,  all  of  which  sum 
has  been  expended.  This  expenditure  has  resulted  in  obtaining  a  good 
16-foot  channel  where  before  there  was  a  narrow,  intricate  channel  with 
bat  11  feet  for  vessels. 

During  the  fiscal  year  the  sum  of  $253.81  has  been  expended  in  main- 
taining the  <&annel. 

The  estimated  cost  of  the  present  project  was  $570,000,  of  which 
amount  there  has  been  appropriated  $510,000.  The  balance  of  $60,000 
yet  required  will  not  complete  the  project  as  originally  estimated,  owing 
to  the  time  consumed  in  doing  the  work  for  want  of  adequate  appro* 
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priation,  the  contingent  expenses,  and  the  annnal  removal  of  the  de- 
posits of  each  winter  and  spring,  repeated  for  twelve  years,  having  ab- 
sorbed at  least  $100,000  of  the  original  estimate.  It  will  therefore  re- 
quire at  least  $160,000  to  complete  the  improvement  of  the  natural 
channel,  the  whole  of  which  can  be  expended  daring  the  year  ending 
Jane  30, 1888,  in  deepening  and  widening  the  channel  between  Toledo 
and  16  feet  of  water  in  Lake  Erie,  after  which  an  annual  expenditure  of 
about  $20,000  will  be  needed  to  maintain  the  dredged  channel  through 
the  open  bay. 

The  act  of  July  5, 1884,  appropriated  $25,000  to  commence  the  work 
of  making  a  straight  channel  for  the  Maumee  River  from  its  mouth  to 
Lake  Erie,  in  accordance  with  the  second  plan  recommended  by  Majot 
Wilson  in  report  dated  November  19, 1881.  This  plan  is  estimated  to 
cost  $2,363,923,  which  amount  includes  item  for  contingent  expenses 
amoanting  to  $214,902. 

The  officer  in  charge  believes  that  the  sum  of  $600,000  is  as  small  a 
sum  as  should  be  on  hand  to  begin  this  work  in  a  proper  manner  in  ac- 
cordance with  the  specified  plan. 

In  accordance  with  the  above  views  it  was  recommended  by  him  that 
the  appropriation  of  $25,000  be  retained  until  further  appropriations  j 
made  the  amount  large  enough  to  properly  commence  the  work.  This ! 
was  approved  and  no  operations  were  undertaken  during  the  fiscal  year' 
ending  June  30, 1885,  in  connection  with  the  "  Straight  Channel  *  im- 
provement, or  for  over  a  year  after  the  passage  of  the  act 

During  the  summer  of  1885,  there  being  no  work  in  progress  for  the 
improvement  of  Toledo  Harbor,  and  but  little  Government  work  being 
done  at  any  of  the  Lake  Erie  harbors  for  want  of  appropriations,  a 
vigorous  effort  was  made  by  citizens  of  Toledo  to  have  work  on  the 
44  Straight  Channel "  improvement  begun  by  the  expenditure  of  the 
$25,000.  This  effort  was  successful  and  the  expenditure  ordered.  The 
engineer  in  charge  was  instructed  under  date  of  August  15, 1885,  to 
take  the  necessary  steps  to  begin  the  work  by  dredging*  along  a  "sec- 
tion of  channel  between  the  point  where  the  present  channel  trends 
towards  the  east  and  the  land  at  North  Cape  Point,"  the  said  section 
not  to  connect  with  the  existing  channel  nor  extend  so  far  north  as  to 
come  nnder  the  influence  of  Ottawa  River,  which  crosses  the  line  of 
proposed  channel. 

Proposals  for  the  dredging  were  invited  and  contract  entered  into 
dated  September  21, 1885,  for  the  removal  of  130,000  cubic  yards,  more 
or  less,  of  material  from  along  a  section  of  channel  as  indicated,  at  the 
rate  of  10  cents  per  cubic  yard,  place  measurement. 

The  contract  was  completed  and  closed  November  30,  1885,  and  nn- 
der it  127,260  cubic  yards  of  material  were  dredged  and  removed  at  a 
cost  of  $12,726.  It  resulted  in  making  a  cut  in  the  open  bay  of  about 
7,500  feet  in  length,  about  100  feet  in  width,  with  11  feet  depth  of  water. 
No  practical  benefit  accrued  from  making  the  cut. 

No  further  work  was  done  for  the  "Straight  Channel "  improvement 
during  the  remainder  of  the  fiscal  year. 

The  total  expenditures  during  the  fiscal  year  were  $15,367.39  and  a 
partial  refilling  has  occurred  in  the  cut  during  the  winter  of  1885-86 
and  spring  of  1886. 

The  act  approved  August  5, 1886,  making  appropriations  for  riveis 
and  harbors  reads,  as  relates  to  Toledo  Harbor,  Ohio,  as  follows: 

Improving  harbor  at  Toledo,  Ohio :  Continuing  improvement  of  the  Maumee  River, 
by  a  straight  channel  along  snch  line  as  may  be  approved  by  the  Secretary  of  War, 
$112,500;  and  the  balance  of  $25,000  heretofore  appropriated  are  hereby  made  avail- 
able for  clearing  the  old  channel. 
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The  proviso  as  to  the  line  of  "the  Straight  Channel"  will  necessitate 
additional  examination  of  the  locality  in  order  to  determine  which  is 
(he  best  line  for  it.  The  necessary  examination  can  be  made  this  fall, 
contracts  perfected,  and  work  begun  vigorously  in  the  spring  of  1887. 

Natural  channel. 

Jiily  1, 1885,  amount  available $253  81 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 253  81 

appropriated  by  act  approved  August  5, 1886 9,632  61 


! Amount  (estimated)  reg aired  for  completion  of  existing  project 50, 000  00 
Amonnttaat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

Making  a  straight  channel  to  Lake  Erie. 

July  1,1885.  amount  available |25,000  00 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

oatnUnding  July  1, 1885 15,367  39 

Jaly  1, 1886,  amount  available  (this  balance  made  applicable  to  old 

channel  by  act  of  August  5, 1886) 9,632  «1 

Amount  appropriated  by  act  approved  August  5,  1886 112, 500  00 

f  Amount  (estimated)  required  for  completion  of  existing  project 2, 226, 423  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1888 250,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  2.) 

3.  Port  Clinton  Harbor,  Ohio.— The  first  survey  of  the  harbor  was 
made  in  1867,  bat  no  action  was  taken  npon  it.  In  1870  a  new  survey 
was  made,  which  showed  the  channel  at  the  entrance  to  be  narrow  and 
intricate,  with  a  depth  of  only  5  feet.  The  original  project  provided 
for  cutting  a  channel  8  feet  deep  through  the  outer  bar  and  construct- 
ing piers  from  the  shore  out  io  the  necessary  depth. 

Efforts  were  made,  without  success,  during  the  years  1872, 1873,  and 
1874  to  obtain  a  channel  by  dredging  only,  bnt  the  required  depth  could 
not  be  maintained. 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment 
running  from  the  north  shore  of  the  Portage  Elver,  opposite  the  town, 
§67  feet  out  into  the  lake,  in  a  direction  north  57°  east;  then  inclin- 
ing towards  the  north,  a  pile-pier  about  1,500  foet  long  extends  to  the 
depth  of  10  feet  in  the  lake;  parallel  to  this  and  200  feet  from  it  an  east 
pier  2,600  feet  long,  to  run  out  from  the  south  shore  of  the  river.  It  is 
expected  that  a  full  depth  of  9  feet  can  be  maintained  by  confining  the 
waters  of  the  Portage  liiver  between  these  piers. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the  fiscal 
year  ending  June  30,  1886,  has  been  $46,000,  all  of  which  has  been 
expended.  The  expenditure  has  resulted  in  obtaining  a  depth  of  9  feet 
from  the  lake  to  the  town  where  there  was  originally  but  5  feet. 

Daring  the  fiscal  year  no  work  of  any  kind  has  been  done,  for  want 
of  funds,  making  two  years  without  any  work. 

The  original  estimate  for  the  work  was  $  122,000,  a  revised  estimate 
190,000,  of  which  $46,000  has  been  appropriated,  but  the  engineer  in 
charge  questions  the  advisability  at  present  of  expending  the  remain- 
ing 944,000,  as  the  commerce,  present  or  prospective,  is  not  such  as  to 
jwtiiy  such  an  expenditure. 
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If  it  is  deemed  best  to  continue  the  improvement  as  projected,  the 
sum  of  $20,000  can  be  expended  during  the  fiscal  year  ending  Jane  30, 
1888,  extending  the  piers  and  repairing  same.  The  river  and  harbor 
act  of  August  5, 1886,  appropriated  $2,000  for  this  harbor,  to  be  nsed 
in  "repairs  of  existing  works."  It  will  be  expended  during  the  fiscal 
year. 

July  1,  1885,  amount  available $17  70 

July  1, 1836,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1. 1885 17  70 

Amount  appropriated  by  act  approved  August  5, 1886 2,000  00 

t  Amount  (estimated)  required  for  completion  of  existing  project 41, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  E  3.) 

4.  Sandusky  City  Harbor \  Ohio. — The  original  survey  of  this  harbor 
was  in  1826,  but  no  appropriation  was  made  until  1844.  In  the  latter 
year  the  depth  in  the  channel  through  the  outer  bar  was  10  feet  and 
the  greatest  depth  in  the  bay  was  about  12  feet.  There  was  an  exten- 
sive breach  in  the  peninsula  which  protects  the  harbor  on  the  west  and 
northwest.  The  original  project  provided  for  closing  this  breach  by 
crib-work  and  deepening  the  channel  through  the  outer  bar  to  12  feet. 

The  appropriations  of  1844  and  1852  were  applied  to  closing  the  breach 
in  the  peninsula,  but  the  failure  of  further  appropriations  left  the  work 
unfinished,  and  in  1864,  when  operations  were  resumed,  the  old  work 
was  found  to  have  been  destroyed. 

In  1864  a  project  was  proposed  for  opening  a  channel  400  feet  wide 
and  12  feetrdeep  through  the  outer  bar.  This  has  been  amended  from 
time  to  time,  and  at  present  the  project  calls  for  a  channel  through  the 
outer  bar  and  the  bay  up  to  within  50  feet  of  the  line  of  docks  and 
then  parallel  to  the  docks,  the  portion  through  the  bar  and  bay  to  be 
200  feet  wide  and  that  parallel  to  the  docks  100  feet  wide,  the  whole 
to  be  15  feet  deep.  In  1869  the  channel  through  the  outer  bar  was  240 
feet  wide  and  12  feet  deep.  In  1872  the  depth  was  increased  to  13  feet 
and  work  was  commenced  npon  the  channel  within  the  bay.  In  1875 
there  was  a  channel  100  feet  wide  through  the  outer  bar  and  one  150 
feet  wide  and  from  13  to  15  feet  deep  within  the  bay,  up  to  a  point 
about  1 J  miles  from  the  docks  at  Sandusky  City. 

At  the  close  of  the  fiscal  year  ending  June  30,  1885,  the  sum  of 
$254,450.07  had  been  expended  on  this  harbor,  and  there  was  a  channel 
through  the  outer  bar  about  150  feet  wide,  with  a  depth  of  about  15  feet, 
and  a  depth  of  15}  feet  for  a  width  of  50  feet,  and  through  the  bay  up 
to  a  point  50  feet  from  line  of  docks,  with  a  width  of  200  feet  and  a 
depth  of  about  15  feet. 

During  the  fiscal  year  ending  June  30, 1886,  the  sum  of  $398.22  has 
been  expended ;  741  cubic  yards  of  mud,  clay,  sand,  &c,  have  been  re- 
moved from  the  channel  through  outer  bar,  and  it  was  thereby  restored 
to  a  similar  condition  as  at  the  close  of  1685.  An  annual  removal  of  at 
least  10,000  cubic  yards  is  necessary  to  maintain  the  unfinished  channel, 
after  which  the  additional  dredging  can  be  applied  toward  the  comple- 
tion of  the  channel  to  200  feet  in  width  and  15  feet  in  depth. 

The  sum  of  $10,000  is  required  to  complete  the  existing  project,  the 
whole  of  which  can  be  profitably  expended  during  the  period  ending 
June  30,  1888,  in  widening  and  deepening  the  channel  from  deep  water 
in  the  lake  to  the  docks  at  Sandusky  City. 

An  increased  depth  of  16  feet  at  low  water  has  been  recommended 
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for  this  harbor  on  account  of  the  increased  size  of  vessels  navigating 
the  lakes. 

The  estimated  cost  of  this  extra  depth  is  $61,000  additional,  and  if 
this  project  is  favorably  considered  the  sum  of  $30,000  additional  (mak- 
ing $40,000  in  all)  can  be  profitably  expended  daring  the  fiscal  year 
ending  June  30, 1888. 

The  act  of  July  5, 1884,  contained  the  following  proviso  in  connec- 
tion with  the  appropriation  of  $20,000  for  this  harbor:  "One-half  of 
said  sum  to  be  expended  in  deepening  the  channel,  and  the  other  half 
•  in  the  repair  of  existing  works." 

Since  1865  there  has  been  no  work  carried  on  by  the  United  States 
for  the  improvement  of  Sandusky  Harbor  other  thandredge  work. 
Previous  to  and  during  1855  a  number  of  rough  cribs  had  been  located 
along  the  then  existing  sand-bar  or  peninsula  which  protected  Sandusky 
Bay  on  the  north  and  west  from  the  winds  and  lake  waves,  but  during 
the  winter  of  1859  the  crib-work  was  nearly  all  destroyed,  and  no  ex- 
penditure has  since  been  made  towards  replacing  it  At  present  there 
is  not  a  vestige  of  cribs  to  be  seen. 

There  are  therefore  no  "existing  works"  in  the  improvements  of  the 
harbor  of  Sandusky  City,  and  only  one-half  of  the  whole  appropriation 
was  therefore  deemed  applicable  to  continuing  the  work  on  the  existing 
channel,  and  no  work  was  possible  with  the  $10,000  held  as  "  unavail- 
able." 

The  river  and  harbor  act  of  August  ,5, 1886,  made  this  sum  of  $  10,000 
available,  and  made  an  additional  appropriation  of  $5,000  (making  a 
total  of  $15,000  to  be  expended  during  the  fiscal  year  ending  June  30, 
1887,  in  dredging  in  accordance  with  the  existing  project). 

July  1,  1885,  amount  available $629  93 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 398  22 

July  1,  1886,  amount  available 231  71 

Amount  appropriated  by  act  approved  August  5,  1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 15, 231  71 

(See  Appendix  K  K  4.) 

5.  Sandusky  River,  Ohio.— During  the  years  1867  and  1872  the  sum 
of  $30,000  was  expended  in  opening  a  navigable  channel  with  a  depth 
of  8  feet  from  Sandusky  Bay  to  Fremont,  a  distance  of  17  miles ;  since 
1872  the  cuts  then  made  through  the  various  bars  have  filled  up. 

The  present  project,  which  was  based  on  a  survey  made  August,  1880, 
provides  for  opening  a  channel  100  feet  wide  and  9  feet  deep  between 
the  town  of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay,  at  an 
estimated  cost  of  $44,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $21,500 
bad  been  appropriated  for  the  project  of  1880,  of  which  amouut 
$20,871.53  has  been  expended,  and  by  the  expenditure  there  was  at  the 
close  of  the  season  of  1883  a  good  channel,  with  least  depth  of  9  feet, 
from  Fremont,  the  head  of  navigation,  to  the  lake.  The  last  appropria- 
tion for  this  river  was  that  of  August  2, 1882. 

The  balance  on  hand,  viz,  $628.47,  was  too  small  to  attempt  any  fur- 
ther work  last  season,  but  will  be  held  for  an  emergency  or  until  further 
appropriations  are  made. 

Up  to  the  present  date  $51,500  has  been  appropriated  for  this  liver, 
of  which  $50,871.53  has  been  expended.  The  sum  of  $22,500  will  be 
required  to  complete  the  existing  project,  the  advisability  of  which  is 
deemed  doubtful  by  the  officer  in  charge. 
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Jnly  1, 1885,  amount  available. 
July  1, 18&6,  amount  available.. 


I 


Amount  (estimated)  required  for  completion  of  existing  project 22,509  <•  < 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  5.) 

6.  Huron  Harbor,  Ohio. — The  present  plan  for  the  improvement  of 
this  harbor  consists  of  parallel  piers,  140  feet  apart,  running  oat  into 
the. lake.  It  was  adopted  in  1826,  and  modified  in  1871,  the  object  be- 
ing to  afford  a  channel  of  entrance  of  navigable  width,  and  of  not  lea 
than  14  feet  in  depth. 

When  work  was  commenced,  in  1827,  there  was  a  bar  at  the  mouth  of ; 
the  river,  dry  at  low  water.  In  1839  the  channel  was  130  feet  wide,  ant 
not  less  than  9£  feet  deep ;  in  1844  this  depth  was  found  to  have  beea 
maintained,  but  in  1852,  as  very  little  work  had  been  done  for  fourteen 
years,  for  want  of  appropriation,  the  piers  were  in  a  dilapidated  con* 
dition,  and  the  channel  had  shoaled.  In  1866  there,  was  a  depth  of  11 
feet  at  the  entrance.  At  the  close  of  the  fiscal  year  ending  June  30, 
1885,  there  was  a  good  channel  through  the  onter  bar,  with  a  depth  of 
15  feet,  and  between  the  piers,  with  a  depth  of  from  16  to  17  feet  The 
superstructure  qf  both  piers,  except  where  repaired  in  1883  and  1884, 
was  in  a  decayed  condition  and  needed  immediate  renewal. 

The  heavy  gales  of  the  springs  of  1884, 1885,  md  1886  did  consider- 
able damage  to  the  piers  and  to  the  beaches,  so  that  a  breach  was  made 
between  inner  end  of  east  pier  and  shore.  Extensive  and  immediate 
repairs  are  much  needed. 

Up  to  the  end  of  the  fiscal  year  the  sum  of  $  114,273.71  has  been  ap- 
propriated for  this  harbor,  of  which  amount  $114,064.78  has  been  ex- 
pended, including  the  last  appropriation,  that  of  July  5, 1884. 

A  good  wide  channel  with  least  depth  of  14  feet  has  been  obtained 
where  originally  there  was  a  sand-bar,  dry  at  low  water. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  is 
$22,000 ;  $13,500  has  been  appropriated,  but  owing  to  the  extra  repairs 
made  necessary  by  the  storms  of  1884, 1885,  and  1886,  the  estimate  to 
complete  the  renewals  is  made  greater. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $3,000  for 
this  harbor.    It  will  be  expended  this  season  in  repairing  piers,  etc 

July  1,  1885,  amount  available £1307 

Jnly  1,  1886,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 4  « 


July  1,  1886,  amount  available 208  » 

Amount  appropriated  by  act  approved  August  5,  1886 3,000  W 

Amount  available  for  fiscal  year  ending  June  30, 1887 3,208  £ 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amountthat  can  be  profitably  expended iu  fiscal  yearenrting Jane 30, 1888  3,000  M ' 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  K  K  6.) 

7.  Vermillion  Harbor }  Ohio. — The  original  project  for  this  improvement 
in  1826,  when  the  mouth  of  Vermillion  River  was  closed  by  a  sand-bsti 
upon  which  there  was  a  depth  of  less  than  2  feet,  consisted  of  parallel 
piers  running  out  to  a  depth  of  12  feet  in  the  lake,  from  each  side 
of  the  mouth  of  the  river,  in  order  to  secure  a  depth  of  10  feet.   Thtf 


EIVEK   AND   HARBOR   IMPROVEMENTS.  333 

Coject  has  been  amended  from  time  to  time,  and  now  provides  for  a 
pth  of  14  feet. 

In  1838  there  was  a  channel  50  feet  wide  and  6  feet  deep.  No  appro- 
priations  were  made  between  1838  and  1866,  and  in  the  latter  year  the 
piers  were  found  to  be  dilapidated  and  the  depth  at  the  entrance  to  be 
7  feet. 

In  1878  the  channel  was  about  70  feet  wide,  with  a  depth  of  about  12 
feet* 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  the  piers  were  in 
Aor  condition;  the  depth  in  channel  was  about  the  same  as  at  the  close 
of  the  previous  fiscal  year.    The  amount  appropriated  to  close  of  fiscal 

Jearending  June  30, 1886,  has  been  $114,942.32,  of  which  sum  $114,183.64 
as  been  expended. 
;    The  act  of  July  5, 1884,  made  no  appropriation  of  funds  for  this  har- 
jfeor;  hence  but  a  limited  amount  of  repairs  could  be  done  with  the  small 
i  balance  of  funds  on  hand. 
\    No  work  was  done  during  the  fiscal  year  ending  June  30, 1886. 

The  amount  estimated  for  the  completion  of  the  proposed  project  can 
lie  expended  during  the  period  ending  June  30, 1888,  in  removing  rock, 
•boal,  sand,  &c.,  from  the  channel  and  repairing  the  piers,  but  the  En- 
gineer in  charge  is  doubtful  as  to  the  advisability  of  such  an  expendi- 
ture. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $3,000  for 
this  harbor,  which  will  be  expended  this  season  in  repairs,  &c. 

Jt*yl,  1885,  amount  available $908  68 

•My  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 150  00 

July  1, 1896,  amount  available 758  68 

Amount  appropriated  by  act  approved  August  5, 1686 3,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 3, 758  68 

i  (  Amount  (estimated)  required  for  completion  of  existing  project 11, 000  00 

;  -.  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
;  f    harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  7.) 

8.  Mouth  of  Black  River,  Ohio. — The  present  project  for  the  improve- 
ment of  this  harbor  consists  of  parallel  piers,  200  feet  apart,  running  oat 
to  a  depth  of  16  feet  in  the  lake.  It  was  adopted  in  1828,  modified  so 
as  to  give  an  increased  depth  in  1873,  and  again  in  1880,  the  object 
being  to  afford  a  channel  of  entrance  of  navigable  width  and  not  less 
Jfcan  16  feet  in  depth. 

When  work  was  commenced  in  1828  there  was  a  depth  of  only  3  feet 
•t  the  entrance:  in  1839  there  was  a  least  depth  of  9}  feet  Bat  one 
impropriation  of  $5,000  was  made  between  1839  and  1865,  and  in  the 
latter  year  the  piers  were  found  to  be  in  a  dilapidated  condition ;  but 
*  narrow  channel,  with  a  least  depth  of  7  feet,  remained  near  the  west 
pier.  In  1871  there  was  a  depth  of  12  feet;  in  1874,  of  14  feet;  and  at 
tiie  close  of  the  last  fiscal  year  there  was  a  good  wide  channel,  with  a 
hsst  depth  of  16}  feet  from  the  lake  up  into  the  river. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1885,  there  had  been 
impropriated  the  sum  of  $200,138.73,  of  which  $200,138.73  had  been  ex- 

Ked,  with  which  a  channel  with  least  depth  of  16}  feet  has  been  ob- 
d  where  originally  there  was  but  3  feet  at  the  entrance. 
At  the  close  of  the  fiscal  year  ending  June  30, 1885,  both  piers  were 
in  fair  repair,  but  nothing  was  accomplished  towards  extension  of  piers, 
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which  is  the  most  important  work  when  funds  sufficient  shall  be  avail* 
able.  In  April,  1886;  it  was  reported  that  a  shoal  had  formed  in  chan- 
nel beyond  piers ;  but  being  without  funds  no  action  could  be  had  to- 
wards its  removal. 

The  unexpected  and  extra  repairs  made  and  to  be  made  at  this  harbor, 
will  increase  the  estimate  for  repairs  and  renewal  and  prolonging  piers 
at  least  $12,000,  so  that  the  sum  of  $20,000  is  still  needed  to  complete 
the  existing  project. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $10,000  for 
this  harbor,  all  of  which  will  be  expended  during  the  fiscal  year  end- 
ing June  30, 1887,  in  accordance  with  existing  project  and  iu  repairs. 

July  1, 1885,  amonnt  available $0  % 

July  1, 1886,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 3S 

Amount  appropriated  by  act  approved  August  5, 1866 10, 000  08 

f  Amount  (estimated)  required  for  completion  of  existing  project 20, 000  09 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1&&8  10. 000  06 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
l     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  8.) 

9.  Rocky  Biver,  Ohio. — The  project  for  the  improvement  of  this  river 
was  adopted  in  1871,  the  object  being  to  afford  a  channel  of  entrance 
100  feet  wide  and  from  6  to  12  feet  deep.  It  required  the  construe- 
tion  of  a  pier  500  feet  long,  and  a  large  amount  of  excavation. 

The  pier  as  projected  was  constructed,  but  only  a  small  amount  of 
excavation  was  done,  and  no  further  appropriations  were  made  for  con- 
tinuing the  work  after  March  3, 1875. 

By  the  act  of  Jane  14, 1880,  au  appropriation  of  $4,000  was  made  for 
repairs,  and  during  the  years  1880  and  1881  portions  of  this  amonnt 
were  expended  in  placing  the  pier  in  good  condition.  The  storms  of 
1883  did  considerable  damage  to  this  pier,  and  it  was  repaired  during 
the  fiscal  year  ending  Jane  30, 1884,  at  a  cost  of  $1,248.61.  At  the 
close  of  that  season  the  pier  was  in  fair  condition,  but  the  storms  of  the 
springs  of  1884, 1885,  aud  1886  have  again  damaged  the  pier,  and  con- 
siderable repairs  are  now  needed.  As  the  act  of  July  5, 1884,  made  do 
appropriation  for  this  harbor,  and  the  balance  on  hand  is  too  small  to 
attempt  any  repairs,  there  will  be  no  work  practicable  until  further  ap- 
propriation, and  the  damaged  pier  will  be  still  further  improved.  The 
sum  of  $3,000  is  required  for  immediate  repairs,  if  deemed  advisable. 

July  1,  1885,  amount  available $131  87 

July  1,  1886,  amount  available 131  87 

(See  Appendix  K  K  9.) 

10.  Cleveland  Harbor j  Ohio. — The  present  project  for  the  improvement 
of  the  mouth  of  the  Cuyahoga  River  was  adopted  in  1825,  and  has  bean 
amended  from  time  to  time  to  gain  increased  depth.  It  consists  of  par- 
allel piers  about  200  feet  apart,  running  out  to  a  depth  of  16  feet  in  the 
lake. 

When  operations  were  .commenced  in  1825  th$re  was  a  long,  low 
sand-bar,  where  the  river  now  empties  into  Lake  Brie,  and  the  entrance 
was  through  a  narrow,  intricate  channel  with  a  depth  of  about  3  feet 

At  the  close  of  the  fiscal  year  ending  June  30, 1886,  there  had  been 
expended  abont  $368,000,  and  there  was  as  the  result  a  good  wide  chan- 
nel at  the  entrance  of  the  harbor  with  a  depth  of  from  17  to  20  feet 
between  the  lake  and  the  railroad  bridge  at  the  inner  end  of  the  piers, 
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with  a  pile  protection  work  620  feet  long  at  the  inner  end  of  the  west 
pier,  constructed  in  1882. 

The  storms  of  the  winter  and  spring  of  this  year  did  some  damage 
to  piers,  and  their  use  by  vessels  to  u  lay  up  "  to,  and  also  destroyed 
nany  timbers,  all  of  which  had  to  be  repaired  during  the  fiscal  year 
ending  Jane  30, 1886,  at  a  cost  of  about  $1,000. 

The  new  breakwater. — The  original  project  for  a  harbor  of  refuge  pro- 
Tides  for  an  outer  breakwater,  starting  from  the  lake  shore  about  700 
feet  west  of  the  upper  end  of  the  old  riverbed. 

This  breakwater  runs  out  in  a  direction  about  due  north,  a  distance 
of  3,130  feet,  to  a  depth  of  28  feet  The  angle  is  then  turned,  and  it 
runs  for  4,030  feet  nearly  parallel  to  the  shore  with  a  spur  100  feqt  long 
on  the  north  side  of  the  lake-arm,  and  200  feet  from  its  eastern  end,  in 

•  depth  of  from  28  to  30  feet.  The  entrance  to  the  harbor  on  the  east  side 
it  was  proposed  to  protect  by  extending  the  east  pier  at  the  mouth  of 
the  river  1,400  feet. 

To  the  close  of  the  present  fiscal  year  the  sum  of  $809,206.26  has  been 
expended,  and  7,160  linear  feet  of  breakwater  had  been  finished,  which 
completed  lake-arm  of  the  breakwater,  leaving  but  the  eastern  protec- 
tion to  be  built  to  complete  the  harbor  of  refuge. 

The  engineer  in  charge  in  May,  1884,  suggested  that  the  plan  for  the 
dosing  of  the  eastern  side  of  the  harbor  of  refuge  be  changed ;  that 
instead  of  prolonging  the  east  pier  another  lake-arm  of  breakwater  be 
built  to  the  eastward,  leaving  an  opening  opposite  the  piers  of  350  feet 
for  an  entrance.  This  plan  would  give  about  80  per  cent,  additional  har- 
bof  room,  and  would  give  as  much  protection  to  the  original  harbor  as 
the  present  plan.  The  increased  cost  would  be  proportionately  small, 
and  the  entire  cost  of  the  harbor  of  refuge  thus  enlarged  would  be  about 
the  amount  of  the  revised  estimate  for  completion  upon  the  present 
plan,  and  nearly  $500,000  less  than  the  original  estimate.. 

This  project  was  referred  to  a  Board  of  Engineers,  which  in  Septem- 
ber, 1884, approved  of  the  project  in  an  amended  form.  The  recommen- 
dation of  the  Board  having  been  finally  approved,  with  slight  modifi- 
cation, the  matter  was  made  the  subject  of  a  special  communication  to 
the  House  of  Representatives  in  January,  1885.  But  owing  to  the  fail- 
ure of  the  river  and  harbor  bill  of  1885  no  sanction  was  given  by  Con- 
gress for  the  application  of  the  remainder  of  the  $100,000  appropriated 
by  act  of  July  5, 1884,  towards  the  construction  of  the  proposed  east- 
ern arm  of  the  breakwater,  and  no  work  was  practicable  during  the  past 
fiscal  year. 

The  remaining  balance  on  hand  July  1,  1885,  when  all  outstanding 
contracts  were  completed,  was  $1,135.29,  too  small  a  sum,  to  invite  pro- 
posals for  continuing  the  breakwater;  hence  there  has  been  no  work 
done  during  the  fiscal  year  ending  June  30, 1886,  for  the  extension  of 
,  tfce  breakwater,  the  appropriation  of  July  5, 1884,  being  unavailable 
far  the  proposed  eastern  extension  of  the  breakwater,  and  no  work  will 
be  practicable  until  further  legislation,  thereby  occasioning  over  two 
ana  three-fourths  years'  delay  in  progress  of  the  work. 

The  amount  expended  for  repairs  to  piers  and  breakwater,  incidental 
expenses,  superintendence,  &c,  during  the  fiscal  year  was  $14,133.43. 

Total  appropriated  for  the  harbor  of  refuge  to  July  1, 1886,  is  $900,- 
400,  of  which  sum  $809,206.28  has  been  expended  (to  same  date),  less 
'  about  $34,000  expended  in  repairs  to  piers,  dredging,  &c,  for  Cleveland 

*  harbor  proper. 


"  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1888  100, 000  tit ' 
1  Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
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The  river  and  harbor  act  of  August  5, 1886,  reads  as  follows  as  re- 
lates to  harbor  at  Cleveland,  Ohio: 

Improving  harbor  at  Cleveland,  Ohio,  on  the  last  plan  projected,  $93,750,  of  whkt 
$30,000  are  to  be  used  in  building  a  parapet  on  the  existing  breakwater,  and  til 
$100,000  now  on  hand  to  be  available  for  work  on  the  last  plan. 

The  above  funds  will  be  expended  during  the  fiscal  year  ending  June 
30, 1887,  in  building  parapet  on  the  west  breakwater  and  in  constructing 
about  1,200  linear  feet  of  east  breakwater  on  the  approved  plan. 

July  1,  1885,  amount  available $1,1359: 

July  1,  1885,  amount  partly  unavailable 100,000  91 

101, 125  J! 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 14,1334Sj 

July  1,  1886,  amount  partly  available 87,0018$ 

Amount  appropriated  by  aot  approved  August  5, 1886 93, 750  til 

Amount  available  for  fiscal  year  ending  June  30, 1887 180,75181 

(  Amount  (estimated)  required  for  completion  of  existing  project . .  ^. 319, 250  (J  j 

[     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  10.) 

11.  Fairport  Harbor }  mouth  of  Grand  River,  Ohio. — The  present  pro-; 
jecc  for  the  improvement  of  this  harbor  consists  of  parallel  piers,  201 
feet  apart,  running  out  into  the  lake.  It  was  adopted  in  1825,  and  la* 
been  modified  by  prolonging  the  piers  from  time  to  time  so  as  to  give 
increased  depth,  the  object  being  to  afford  a  channel  of  entrance  of 
navigable  width  and  not  less  than  16  feet  in  depth.  When  the  work  of 
improvement  was  commenced,  in  1826,  the  mouth  of  the  river  was  closed 
by  a  sand-bar  1,200  feet  wide,  at  times  so  hard  and  dry  that  teams  could 
be  driven  across. 

In  1829  the  depth  in  the  channel  was  about  8  feet,  and  in  1839,  whet 
work  was  suspended,  there  was  a  depth  of  11  feet,  and  any  vessel  thai 
navigating  the  lakes  could  enter  at  any  time  without  danger. 

In  1865  the  piers  were  found  to  be  seriously  dilapidated.  In  181$ 
there  was  a  depth  of  12  feet  in  the  channel.  In  1879  this  depth  war 
increased  to  14  feet,  in  1881  to  15  feet,  and  at  the  close  of  the  fiscal 
year  ending  June  30, 1886,  there  was  a  good  channel  between  the  piert 
with  least  depth  of  16  feet  at  low  water,  and  in  the  lake  beyond  piert 
with  least  depth  of  15£  feet  at  ordinary  level  of  the  lake. 

During  the  fiscal  year  the  work  in  progress  at  beginning  was  com- 
pleted by  which  the  east  pier  was  extended  80  feet,  the  superstructure 
of  the  west  pier  repaired,  and  minor  repairs  made  to  both  piers.  Tbft 
dredging  in  spring  of  1885  restored  a  good  16-foot  channel  between  th» 
piers  and  a  good  15£-foot  channel  through  the  bars  in  lake  beyond  end  of 
piers.    The  above  work  was  under  the  appropriation  of  July  5, 1884. 

The  sum  of  $6,087.32  was  expended  during  the  fiscal  year. 

Extensive  improvements  as  to  docks  and  yards  for  receiving  cargoes 
of  iron  ore  and  shipping  coal  have  been  commenced  at  Fairport  Harbor 
by  Pittsburgh  capitalists.  The  gauge  of  the  Painesville  and  Youngs- 
town  Railroad  is  being  changed  to  standard  gauge,  and  connections 
made  in  the  interest  of  the  Baltimore  and  Ohio  Railroad  Company. 
These  changes  will  be  completed  during  the  summer  of  1886,  and  it  is 
expected  they  will  largely  increase  the  business  of  this  harbor.    The 
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extension  of  piers  and  repairs  should  be  made  at  as  early  a  day  as  pos- 
sible. 

As  the  river  and  harbor  act  of  August  5, 1886,  appropriated  $18,750 
for  this  harbor,  the  work  of  improvement,  in  accordance  with  existing 
project,  will  be  continued  during  the  fiscal  year  endiug  June  30, 1887. 

Wy  1,1885,  amount  available $6,087  32 

4tuy  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

OflteUoding  July  1,1865 6,087  32 

Amount  appropriated  by  act  approved  August  5, 1S86 18,750  00 


[    harbor  acta  of  1866  and  1867. 

i    (See  Appendix  K  K  11.) 

!  12.  Ashtabula  Harbor,  Ohio. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826.  The  rock  bottom  was  then 
mmd  at  9  feet  below  the  surface,  and  there  was  a  depth  of  only  2  feet 
;«f  water  on  the  bar  at  the  entrance  when  operations  were  commenced. 
;  The  project  provided  piers  running  out  on  either  side  of  the  mouth 
of  the  river  from  shore  to  12  feet  water  in  the  lake. 

The  present  project  contemplates  the  extension  of  the  piers  out  to  16 
feet  water,  the  removal  of  the  decayed  portions  of  both  piers  and  re- 
boilding  with  new  material,  at  the  same  time  straightening  the  line  of 
the  west  pier  so  as  to  afford  a  uniform  width  of  160  feet  in  the  channel. 
;  Operations  were  commenced  in  1826,  and  have  been  prosecuted  with 
•ore  or  less  interruption  and  suspensions  (. no  work  was  done*  between 
U39  and  1865),  and  have  resulted  in  a  much -improved  harbor.  At  the 
dose  of  the  year  1885  there  was  a  good  wide  channel  15£  to  16  feet 
|dfep  from  the  lake  into  the  harbor. 

|  There  has  been  appropriated  a  total  of  $372,401.21  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1886,  all  of  which  has  been  expended. 
During  the  fiscal  year  the  balance  of  the  old  west  pier  was  removed 
r  400  linear  feet  shoreward  to  widen  and  straighten  the  channel ;  about 
~  linear  feet  of  this  shore  thus  exposed  was  partially  revetted  with 
mber  revetment,  all  in  accordance  with  existing  project.  There  was  a 
channel  between  the  piers  with  16  feet  depth  of  water,  except 
here  rock  bottom  occurs  at  less  depth.  The  bar  in  lake  at  end  of  piers 
Te  considerable  trouble  to  vessels  this  spring.  The  piers  should  be 
ended  at  as  early  a  day  as  possible,  and  dredging  is  needed  imme- 
tely.  The  exhaustion  of  the  appropriations  left  this  harbor  in  bad 
dition,  and  the  delay  consequent  thereon  is  both  unfortunate  and 
nsive,  and  unless  some  work  is  possible  this  season  much  work 
"y  begun  will  be  swept  away. 
Bevised  estimates  give  the  sum  of  $50,250  as  required  to  complete 
existing  project,  all  of  which  amount  can  be  profitably  expended 
iog  fiscal  year  ending  June  30, 1888,  in  renewing  piers,  extending 
rs,  dredging,  and  rock  excavation. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $30,000  for 
^tinning  the  improvement  of  this  harbor.    It  will  be  expended  in  rock 
vation,  dredging,  and  repairs  to  piers. 

|j  1, 1885,  amount  available $13,962  40 

»J  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

•ntrtanding  July  1.  1885  ..; 13,962  40 

iDt  appropriated  by  act  approved  August  5,  1886 30,000  00 

22B  == 
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{  Amount  (estimated)  required  for  completion  of  existing  project $50,000  M 
Anion  nt  t  hat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1&8  50, 850  # 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  12.) 

13.  Conneaut  Harbor,  Ohio. — The  original  project  for  the  improv* 
ment  of  this  harbor  was  adopted  in  1829.  Operations  were  carried  ~ 
daring  the  years  1830  to  1832,  and  from  1836  to  1838,  inclusive,  wl 
consisted  in  the  construction  of  piers  125  feet  apart,  running  from  show 
out  to  a  depth  of  12  feet  of  water  in  the  lake,  and  in  dredging.  TM 
design  was  to  afford  a  depth  of  12  feet  of  water  through  the  bar  at  til 
mouth  of  Conneaut  Creek,  which  bar  was  dry  at  low  water,  when  wwk 
was  commenced. 

The  improvements  have  been  prosecuted  at  this  harbor  with  more 
less  interruptions  and  suspensions.    No  work  was  done  from  1839 
1844,  from  1845  to  1852,  from  1853  to  1866,  and  none  for  the  pastfi 
years.    The  best  channel  ever  obtained  was  11  feet,  and  the  more 
depth  has  been  8  or  9  feet.    The  present  depth  of  water  on  the  bari 
less  than  7  feet.    Up  to  the  close  of  the  present  fiscal  year  the  sum 
$112,629.39  has  been  appropriated  for  this  harbor,  of  which  sum  $112 
629,39  has  been  expended.    The  present  project  for  this  improves 
contemplates  rebuilding  the  east  pier  and  renewing  the  superstrm 
of  the  west  pier,  at  an  estimated  cost  of  $35,090.    The  last  appropri 
tion  for  this  harbor  was  that  of  June  14, 1880,  amounting  to  only  $6, 

The  commerce  of  the  port  has  always  been  small.  j 

July  1,  1885,  amount  available $6 11 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  i 

outstanding  July  1, 1883 i.  611 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 35,090ti 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K 13.) 

14.  Dunkirk  Harbor \  New  York. — The  existing  project  for  theimprov* 
ment  of  this  harbor  was  adopted  in  1870,  the  object  being  to  form  U 
artificial  harbor  by  constructing  a  breakwater  2,860  feet  long  and  neadj 
parallel  with  the  shore,  and  by  excavating  a  channel  so  as  to  afford  I 
depth  of  13  feet  into  this  harbor,  the  estimated  cost  of  which  wti 
$350,000. 

The  breakwater  construction  has  been  carried  out  in  part,  1,341  fefl( 
having  been  completed  at  a  cost  of  $98,000,  and  the  channel  has  tad 
excavated  to  13  feet  in  depth,  but  is  quite  narrow,  besides  presentin 
the  ragged  edges  of  the  unblasted  rock,  jutting  out  on  either  side,  an| 
being  exposed  to  wind  and  waves  from  any  direction  between  nartl 
west  around  to  northeast.  It  is  therefore  somewhat  dangerous  at  tintfi 
for  a  vessel  to  make  the  entrance.  In  case  any  further  extension  of  tU 
breakwater  is  deemed  advisable  the  officer  in  charge  recommends  ii 
extension  to  the  westward  560  feet,  as  contemplated  in  the  original  dl 
sign,  which  would  diminish  in  some  degree  the  dangers  of  the  entrant 
and  at  the  same  time  create  additional  shelter  within  the  harbor.  AM 
tal  of  $459,079.38  has  been  appropriated,  of  which  amount  $459,044.11 
has  been  expended  to  the  close  of  the  fiscal  year  ending  June  30, 188( 

The  breakwater,  if  extended  560  feet  to  the  westward,  might  also,  vi< 
benefit  to  the  harbor,  be  extended  300  feet  eastwardly,  a  total  of  80 
feet.    It  would  then  be  659  feet  shorter  than  its  original  estimate 
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length.  The  cost  of  such  extensions,  with  present  prices  of  materials, 
would  be  some  $70  per  linear  foot,  and  would  amount  to  $00,200. 

During  the  fiscal  year  work  was  in  progress  for  about  nine  weeks  in 
dredging  and  repairs  to  east  breakwater. 

The  condition  of  the  harbor  is  about  the  same  as  at  the  close  of  the 
last  fiscal  year,  as  the  destruction  by  storms  and  detonation  counter- 
balanced the  small  improvements  made. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $20,000 
for  this  harbor,  which  amonnt  will  be  expended  during  the  fiscal  year 
ending  June  30, 1886,  in  accordance  with  the  existing  project. 

July  1, 1885,  amonnt  available $8,407  40 

#nly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 8,432  13 

July  1, 1886,  amount  available 35  27 

Amount  appropriated  by  act  approved  August  5,  1886 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 20,035  27 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 200  00 
Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  14.) 

15.  Removing  sunken  vessels  obstructing  or  endangering  navigation. — 
The  wreck  of  a  schooner  loaded  with  stone  that  had  snnk  in  the  channel 
between  the  piers  at  Fairport,  Ohio,  was,  after  due  notice  given  to  the 
owners  to  remove  it,  removed  by  contract  at  a  cost  of  $989,  and  the  wreck 
and  cargo  sold  at  auction.  The  proceeds  of  the  sale,  $55,  were  covered 
into  the  Treasury. 

(See  Appendix  K  K  15.) 

IMPROVEMENT  OF  THE  HABBOBS  OF  ERIE,  PENNSYLVANIA,  AND  BUF- 
FALO, NEW  YOBK,  AND  OF  NIAGARA  RIVER. — IMPBOVEMENT  OF 
HABBOBS  ON  LAKE  ONTARIO. 

Officer  in  charge,  Gapt.  Edward  Maguire,  Corps  of  Engineers. 

L  Erie  Harbor,  Pennsylvania. — The  original  survey  of  this  harbor  was 
Bmde  in  1819,  at  which  time  the  channel  was  narrow  and  tortuous,  with 
a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was  adopted, 
and  constitutes  the  present  work  at  the  entrance  to  the  harbor,  except- 
ing some  changes  which  have  been  required  either  on  account  of  the  age 
,  of  the  structures  originally  built  or  other  causes. 

The  piers  have  been  extended  from  time  to  time,  and  are  now  in  good 
condition. 

The  present  project  contemplated  the  extension  of  the  pier  to  the  16- 
foot  curve  in  the  lake,  and  the  maintenance  of  a  channel  of  navigable 
width  and  16  feet  in  depth  from  the  harbor  inside  to  the  lake  outside. 

The  officer  in  charge  is  of  the  opinion  that,  on  account  of  the  rapid 
current  which  flows  in  and  out  through  the  channel,  the  north  pier  should 
tot  be  extended,  but  that,  owing  to  the  increasing  shoaling  which  has 

(•beady  taken  place,  the  south  pier  should  be  extended  400  feet.  He 
neommends  that  the  neck  of  the  peninsula  be  protected  by  a  break- 
water, and  that  the  movement  of  sand  around  the  eastern  end  of  the 
peninsula,  and  which  threatens  to  close  the  harbor  entrance,  be  arrested 
by  the  construction  of  jetties  perpendicular  to  the  shore  of  the  penin- 
sula.  The  estimated  cost  of  the  work  is  $173,044.50. 
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If  the  present  project  of  pier  extension  alone  be  carried  oat,  the 
amount  required  will  be  $84,120. 

Operations  have  been  prosecuted  with  more  or  less  interruptions  and 
suspensions  (no  work  was  done  from  1838  to  1842,  from  1846  to  1853. 
and  from  1855  to  1864),  and  have  resulted  in  much  benefit  to  the  harbor 
and  its  channel  entrance.  The  work  daring  the  fiscal  year  consisted  of 
minor  repairs  to  the  piers. 

To  carry  out  the  recommendation  of  the  Board  of  Engineers  of  June 
14, 1882,  $10,000  of  the  amount  available  for  the  harbor  are  set  aside  to 
provide  for  the  prompt  construction  of  a  dike  at  the  neck  of  the  penin- 
sula in  case  of  necessity. 

The  total  amount  appropriated  for  this  harbor  up  to  June  30, 1888, 
is  $731,367.23,  of  which  $673,202.75  have  been  expended. 

July  1, 18&5,  amount  available $59,130  86 

Julv  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $966  38 

July  1,  1886,  outstanding  liabilities 135  25 

1, 101  63 

July  1, 1886,  amount  available . - 58,029  23 

Amount  appropriated  by  act  approved  August  5/1886 37,50000 

Amount  available  for  fiscal  year  ending  June  30, 1887! 95,529  25 


{Amount  (estimated)  required  for  completion  of  existing  project 46, 630  00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June 30, 1888  46,620  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  1.) 

2.  Buffalo  Harbor,  New  York. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826,  the  date  of  the  first  appropria- 
tion, and,  as  modified  at  various  times,  provided  for  the  construction  of 
a  north  and  south  pier  at  the  mouth  of  Buffalo  Greek,  a  masonry  sea- 
wall running  south  from  the  intier  end  of  the  south  pier,  and  a  break- 
water  less  than  half  a  mile  in  front  of  the  Buffalo  light-house,  its  long 
arm  extending  nearly  parallel  with  the  shore.  The  present  project  was 
adopted  in  1874,  and  provides  for  the  construction  of  a  breakwater  of 
crib-work  7,600  feet  long,  running  parallel  to  the  shore,  and  a  shore-arm 
of  pile  and  crib- work  4,100  feet  long,  running  out  towards  the  southern 
end  of  the  main  or  detached  breakwater,  leaving  an  opening  of  about 
150  feet  between  them. 

The  total  amount  appropriated  for  this  harbor  up  to  June  30, 1886,  was 
$1,701,880.41,  of  which  $1,684,424.67  have  been  expended,  resulting  in 
the  coustruction  of  the  north  and  south  piers,  the  sea-wall,  870  linear 
feet  of  pile-pier,  and  6,349.8  linear  feet  of  main  breakwater. 

The  northern  portion  of  the  main  breakwater  is  very  much  in  need  of 
repairs. 

The  appropriation  asked  for  is  to  be  applied  to  extension  and  repair 
of  the  breakwater. 

July  1, 1885,  amount  available $59,453  91 

July  1,  l&HJ,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1885 $50,123  74 

July  1,  1886,  outstanding  liabilities 122  53 

50,246  27 

July  1,  1886,  amount  available 9,207  67 

Amount  appropriated  by  act  approved  August  5,  1886 112^  500  (JO 

Amount  available  for  fiscal  year  ending  June  30, 1887 121, 707  67 
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(Amount  (estimated)  reqnired  for  completion  of  existing  project $1, 117, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1888 250,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  2.) 

3.  Niagara  River,  New  York. — The  project  for  this  improvement  was 
adopted  in  1881,  the  object  being  the  removal,  by  dredging,  of  the  bars 
and  removal  of  the  submerged  rocks  in  the  channel  in  the  neighborhood 
of  Tonawanda  Island. 

The  total  amount  appropriated  for  this  work  was  $6,500,  of  which 
$5,912.48  have  been  expended,  resulting  in  the  formation  of  a  channel 
of  navigable  width  and  a  depth  of  13  feet  at  low  water.  The  natural 
channel  was  from  13  to  16  feet  in  depth,  but  narrowed  by  bars  and 
rocks.  All  the  work  contemplated  in  this  part  of  the  river  has  been 
done. 

July  1, 1885,  amount  available |587  52 

July  1,1886,  amonnt  available 687  52 

(See  Appendix  L  L  3.) 

4.  Wilson  Harbor,  New  York. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  afford  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  ex- 
tension of  the  parallel  piers,  from  the  mouth  of  Twelve-Mile  Greek  to 
the  12-foot  curve  in  the  lake,  with  the  formation  of  a  protected  channel 
between  the  piers.  The  mouth  of  the  creek  was  originally  obstructed 
by  a  bar,  upon  which  there  was  a  depth  of  about  1  foot. 

Before  the  commencement  of  operations  by  the  United  States,  the 
pier  had  been  carried  about  400  feet  into  the  lake  by  private  enterprise. 

The  existing  channel  between  the  piers  has  a  depth  of  about  8  feet 
for  a  narrow  width,  while  the  depth  of  the  inner  harbor  is  even  less. 

The  funds  available  for  this  harbor  yvere  practically  exhausted  dur- 
ing the  fiscal  year  ending  June  30, 1884,  and  no  appropriation  having 
been  made  by  the  act  of  July  5, 1884,  no  work  has  been  done  during 
the  present  fiscal  year. 

The  amount  expended  to  June  30, 1886,  is  $49,967.71,  and  has  re- 
sulted in  the  extension  of  the  piers  to  the  8-foot  curve  in  the  lake. 

Any  further  appropriations  will  be  applied  to  pier  extension  and 
maintenance,  and  such  dredging  as  may  be  necessary. 

July  1, 1886,  amonnt  available $40  40 

My  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 8  11 

Julyl,  1886,  amount  available 32  29 

Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,032  29 


(Amount  (estimated)  reqnired  for  completion  of  existing  project 40, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
Submitted  in  compliance  "with  requirements  of  section  2  of  river  and 
harbor  acta  of  1*66  and  1867. 

(See  Appendix  L  L  4.) 

5.  Oleott  Harbor ',  New  York. — The  project  for  the  improvement  of  this 
.  harbor  was  adopted  in  1866,  the  date  of  the  first  appropriation,  and  pro- 
posed to  connect  the  deep  water  in  the  lake  with  the  deep  water  in 
Eighteen-Mile  Creek  by  the  extension  of  two  parallel  piers  from  the 
mouth  of  the  creek  to  the  11-foot  curve  in  the  lake  with  I  he  formation 
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of  a  dredged  channel  between  the  piers.  The  project  was  modified  in 
1874  and  1881  to  provide  for  the  removal  of  rock  found  to  exist  in  the 
channel  between  the  piers,  and  for  additional  pier  extension.  The  nat- 
ural channel  between  the  mouth  of  the  creek  and  the  lake  was  obstructed 
by  a  bar  upon  which  there  was  a  depth  of  about  1}  feet. 

The  last  appropriation  for  this  harbor  was  made  March  4, 1881,  and 
was  expended  in  the  construction  of  a  shore-arm  to  the  west  pier.  No 
work  has  been  done  during  the  present  fiscal  year. 

The  amount  expended  to  June  30, 1885,  is  $118,000  and  has  resulted 
in  the  extension  of  the  piers  to  about  the  9-foot  carve  in  the  lake  and 
the  formation  between  the  piers  of  a  channel  of  navigable  width,  with 
a  depth  of  about  7J  feet  at  low  water. 

Any  farther  appropriation  will  be  applied  to  pier  extension  and  main- 
tenance, and  such  dredging  as  may  be  necessary. 

Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

f  Amount  (estimated)  required  for  completion  of  existing  project SO,  000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  5.) 

6.  Oak  Orchard  Harbor,  New  York. — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1836,  the  date  of  the  first  ap- 
propriation, and  proposed  the  construction  of  an  east  and  west  break- 
water, approaching  to  within  200  feet  of  each  other,  and  connecting  at 
this  opening  with  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
provide  for  rock  removal,  and  to  adjust  it  to  the  increased  demands  of 
commerce.  The  present  project  was  adopted  in  1881,  the  object  being 
to  extend  the  piers  to  the  12-foot  curve  in  the  lake,  with  t^he  formation 
of  a  channel  of  navigable  width  and  12  feet  depth  between  the  piers  at 
low  water.  The  natural  channel  of  entrance  into  Oak  Orchard  Greek 
was  narrow,  with  a  depth  of  from  2  to  4  feet 

The  total  amount  expended  from  1836  to  June  30, 1885,  is  $181,405.10, 
and  has  resulted  in  extending  the  piers  to  the  9-foot  curve  in  the  lake, 
securing  a  protected  channel  of  navigable  width  and  a  depth  of  9  feet 
at  low  water. 

The  amount  expended  since  the  adoption  of  the  present  project  in 
1881  is  $7,905.19.    No  work  was  done  during  the  year. 

The  appropriation  asked  for  is  to  be  applied  to  pier  extension  and 
maintenance,  and  such  dredging  as  may  be  necessary. 

July  1, 1885,  amonnt  available $222  17 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 127  61 

July  1,  1886,  amount  available 94  61 

Amount  appropriated  by  act  approved  August  5, 1886 12, 500  0»  ' 

Amount  avilable  for  fiscal  year  ending  June  30, 1887 12, 594  81 

{Amount  (estimated)  required  for  completion  of  existing  project 79, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    12, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  6.) 

7.  Charlotte  Harbor,  New  York, — The  earliest  project  for  the  improve 
men t  of  this  harbor  was  adopted  in  1828,  the  date,  of  the  first  appropria- 
tion, and  proposed  to  connect  the  deep  water  in  the  Genesee  River  with 
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The  appropriation  asked  for  is  to  be  applied  to  the  extension  and 
maintenance  of  the  piers  and  such  dredging  as  may  be  necessary  to 
maintain  a  channel  through  the  outer  bar. 

July  1, 1885,  amount  available $8,963  88 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 6,545  60 

Julyl,  1886,  amount  available 2,418  28 

Amount  appropriated  by  act  approved  August  5, 1886 12,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 14,918  28 

{Amount  (estimated)  required  for  completion  of  existing  project 32, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1888  16, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  10.)    * 

11.  Oswego  Harbor,  New  York. — The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an 
area  at  the  month  of  the  river  by  extending  jetties  from  the  shore  into 
the  lake,  joining  the  outer  ends  by  a  breakwater,  but  leaving  an  open- 
ing through  which  to  enter  the  harbor. 

The  project  was  completed  in  1869  and  forms  the  present  inner  harbor. 
The  present  project  was  adopted  in  1870,  and  consists  of  a  breakwater, 
5,800  feet  in  length,  parallel  to  the  old  west  breakwater,  and  1,100  feet 
in  advance  of  it  The  estimated  cost  was  $1,161,682.  It  was  modified 
in  1879, 1880, 1882,  and  1883,  by  the  proposed  construction  of  an  east 
breakwater  2,700  feet  in  length,  the  reduction  of  350  feet  of  the  open- 
ing between  the  east  end  of  the  west  breakwater  and  the  north  end  of 
the  light-house  pier,  the  use  of  creosoted  timber  in  repairs  to  the  old 
breakwater,  the  construction  of  spurs  along  the  face  of  the  outer  west 
breakwater  to  reduce  the  effect  of  accumulated  seas,  aud  for  deepening 
by  dredging  the  inner  harbor  at  the  mouth  of  the  Oswego  Elver. 

The  object  of  these  improvements  was  to  give  protection  to  the  city 
docks  and  wharves,  and  to  the  commerce  of  the  harbor  and  lake  a 
depth  suitable  for  the  heaviest  draught  vessel  on  the  lakes.  The  natural 
entrance  to  the  month  of  the  river  was  shallow  and  difficult  of  access. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1826  to  June  30, 1886,  is  $1,564,158.20.  The  amount  expended  from 
the  adoption  of  the  present  project  in  1870  to  June  30, 1886,  is  $1,090,- 
795.33. 

The  total  expenditure  has  resulted  in  the  completion  of  the  originally 
projected  harbor,  the  completion  of  the  west  breakwater  with  the  re- 
duction of  3C0  feet  of  the  opening  between  the  east  end  of  the  west 
breakwater  and  the  north  end  of  the  light-house  pier,  the  construction 
of  213  linear  ieet  of  the  east  breakwater,  the  completion  of  one  spur- 
crib,  and  the  deepening  of  the  river  mouth  to  a  depth  of  15  feet  at  low 
water,  securing  full  protection  to  the  docks  and  wharves  west  of  the 
river  month  and  channels  of  entrance,  16  feet  deep  and  350  feet  wide 
each,  to  the  inner  and  outer  harbors  and  15  feet  deep  at  low  water. 
Early  in  December,  1884,  a  severe  northwest  storm  caused  a  breach  in 
the  west  breakwater  145  feet  in  width,  and  necessitating  repairs  for  a 
length  of  100  feet  each  side  of  the  breach.  This  portion  of  the  break- 
water has  been  repeatedly  breached,  and  in  the  opinion  of  the  officer 
in  charge  the  remaining  old  work  should  be  entirely  removed  and  re- 
built in  a  stronger  manner,  at  an  estimated  cost  of  $80,000.  The  appro- 
priation asked  for  includes  the  cost  of  repair  of  the  breach  and  $70,682, 


344   EEPOET  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMY. 

July  1, 1885,  amount  available $177  90 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 175  W 

July  1, 1886,  amount  available 2»  I 

(See  Appendix  L  L  8.) 

9.  Great  Sodus  Harbor,  New  York. — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1828;  the  first  appropriation 
was  made  in  1829.    The  original  project  proposed  the  construction  of  ! 
two  breakwaters,  from  the  east  and  west  shores,  approaching  to  within  - 
500  feet  of  each  other,  and  connecting  at  this  opening  with  parallel  pirn 
extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
adjust  it  to  the  increased  demands  of  commerce.  The  present  project 
\tas  adopted  in  1881,  the  object  being  to  extend  the  piers  to  the  15-foot 
curve  in  the  lake,  and  dredging  a  channel  between  the  piers  15  feet  deep 
at  low  water. 

The  natural  channel  would  admit  vessels  drawing  8  feet  at  ordinary 
lake  stage. 

The  total  amount  expended  from  1829  to  June  30, 1886,  is  $395,129.36. 
The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
to  June  30, 1886,  is  $33,357.56. 

The  total  expenditure  has  resulted  in  the  extension  of  the  west  pier 
to  the  14-foot  curve  in  the  lake,  the  extension  of  the  east  pier  to  the 
9-foot  curve  in  the  lake,  with  a  channel  of  navigable  width,  and  10  feet 
depth  at  low  water  between  them. 

The  appropriation  asked  for  is  to  be  applied  to  pier  extension  and 
maintenance,  and  such  dredging  as  may  be  necessary. 

July  1, 1885,  amount  available $6,770  14 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 5,130  71 

July  1,  1886,  amount  available 1,639  41 

•Amount  appropriated  by  act  approved  August  5, 1886 16,875  00 

Amount  available  for  fiscal  year  ending  Jane  30, 1887 18, 514  44 

{Amount  (estimated)  required  for  completion  of  existing  project 48, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1888  24, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

fliee  Appendix  LL9.)  • 

10.  Little  Sodus  Harbor,  New  York. — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1829  and  has  since  been  vari- 
ously modified. 

The  first  appropriation  was  made  in  1852. 

The  early  project  proposed  the  partial  closing  of  the  opening  between 
the  bay  and  the  lake  by  lateral  dikes  connected  with  two  parallel  piers 
extending  into  the  lake.  The  present  project,  which  is  an  expansion  of 
the  earlier  ones,  was  adopted  in  1881,  and  is  designed  to  afford  a  channel 
of  navigable  width  of  not  less  than  15  feet  depth  at  low  water. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1852  to  June  30, 1886,  is  $267,023.49.  The  amount  expended  from 
the  adoption  of  the  present  project  in  1881  to  June  30, 1886,  is  $32,581.72. 

The  total  expenditure  has  resulted  in  the  extension  of  the  piers  to 
the  12-foot  curve  in  the  lake,  securing  a  channel  between  the  piers  of 
navigable  width  and  14  feet  in  depth,  with  a  channel  through  the  outer 
bar  12  to  14  feet  deep  at  low  water. 
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The  appropriation  asked  for  is  to  be  applied  to  the  extension  and 
maintenance  of  the  piers  and  snch  dredging  as  may  be  necessary  to 
Mintain  a  channel  through  the  outer  bar. 

3ar/ 1,1885,  amount  available $8,963  88 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 6,545  60 

Wyl,  1886,  amount  available 2,418  28 

itoount  appropriated  by  act  approved  August  5, 1886 12,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 14,918  28 


I  Amount  {estimated)  required  for  completion  of  existing  project 32, 500  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    16, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  L  L  10.)    * 

11-  (hwego  Harbor ,  New  York. — The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an 
«ea  at  the  month  of  the  river  by  extending  jetties  from  the  shore  into 
Ike  lake,  joining  the  onter  ends  by  a  breakwater,  but  leaving  an  open- 
ing through  which  to  enter  the  harbor. 

The  project  was  completed  in  1869  and  forms  the  present  inner  harbor. 
The  present  project  was  adopted  in  1870,  and  consists  of  a  breakwater, 
££00  feet  in  length,  parallel  to  the  old  west  breakwater,  and  1,100  feet 
n  advance  of  it.  The  estimated  cost  was  $1,161,682.  It  was  modified 
in  1879, 1880, 1882,  and  1883,  by  the  proposed  construction  of  an  east 
breakwater  2,700  feet  in  length,  the  reduction  of  350  feet  of  the  open- 
big  between  the  east  end  of  the  west  breakwater  and  the  north  end  of 
the  light-house  pier,  the  use  of  creosoted  timber  in  repairs  to  the  old 
breakwater,  the  construction  of  spurs  along  the  face  of  the  outer  west 
.breakwater  to  reduce  the  effect  of  accumulated  seas,  and  for  deepening 
pby  dredging  the  inner  harbor  at  the  mouth  of  the  Oswego  Elver. 

The  object  of  these  improvements  was  to  give  protection  to  the  city 
flocks  and  wharves,  and  to  the  commerce  of  the  harbor  and  lake  a 
depth  suitable  for  the  heaviest  draught  vessel  on  the  lakes.  The  natural 
Entrance  to  the  mouth  of  the  river  was  shallow  and  difficult  of  access. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1826  to  June  30, 1886,  is  $1,564,158.20.  The  amount  expended  from 
the  adoption  of  the  present  project  in  1870  to  June  30, 1886,  is  $1,090,. 
?95^3. 

The  total  expenditure  has  resulted  in  the  completion  of  the  originally 
ejected  harbor,  the  completion  of  the  west  breakwater  with  the  re- 
ction  of  330  feet  of  the  opening  between  the  east  end  of  the  west 
kwater  and  the  north  end  of  the  light-house  pier,  the  construction 
'213  linear  feet  of  the  east  breakwater,  the  completion  of  one  spur- 
ib,  and  the  deepening  of  the  river  mouth  to  a  depth  of  15  feet  at  low 
mter,  securing  full  protection  to  the  docks  and  wharves  west  of  the 
er  mouth  and  channels  of  entrance,  16  feet  deep  and  350  feet  wide 
* ,  to  the  inner  and  outer  harbors  and  15  feet  deep  at  low  water, 
ly  in  December,  1884,  a  severe  northwest  storm  caused  a  breach  in 
west  breakwater  145  feet  in  width,  and  necessitating  repairs  for  a 
of  100  feet  each  side  of  the  breach.    This  portion  of  the  break- 
has  been  repeatedly  breached,  and  in  the  opinion  of  the  officer 
charge  the  remaining  old  work  should  be  entirely  removed  and  re- 
"t  in  a  stronger  manner,  at  an  estimated  cost  of  $80,000.    The  appro- 
on  asked  for  includes  the  cost  of  repair  of  the  breach  and  $70,682, 
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t  Amount  (estimated)  required  for  completion  of  existing  project $17, 600  01 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  2.) 

3.  Breakwater  at  Rouse? s  Point,  Lake  Champlain,  New  York.— The  pro- 
ject for  this  improvement  was  adopted  in  1885,  and  contemplates  tit. 
construction  of  a  breakwater  composed  of  rabble  and  large  stone  on  * 
straight  line  extending  from  Stony  Point  in  the  general  direction  d 
the  southern  point  of  the  6-foot  curve  south  of  Windmill  Point,  until 
the  18-foot  curve  is  reached,  a  total  distance  of  about  2,000  feet. 

The  estimated  cost  of  the  breakwater  is  placed  at  $110,000. 

Under  a  contract  dated  August  22, 1885,  work  was  commenced  on  to 
breakwater  September  1,  since  which  time  operations  have  progressed, 
satisfactorily.  This  contract  should  be  completed,  according  to  ito 
terms,' by  November  30, 1886,  and  comprises  the  construction  of" 
linear  feet,  the  shore  section  of  the  breakwater. 

July  1, 1885,  amount  available $33,97817 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 |7,590  71 

July  1, 1886,  outstanding  liabilities 2,176  19 

'■    '    ■     9,7863* 

July  1, 1886,  amount  available 24,811 » 

Amount  appropriated  by  act  approved  August  5, 1886 80,000(11 

Amount  available  for  fiscal  year  ending  June  30, 1887 44, 211  27 

(Amount  (estimated)  required  for  completion  of  existing  project 90, 000  fit 
Amount  that  con  be  profitably  expended  in  fiscal  year  ending  June  30, 1888   30, 000  09 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  3.) 

4.  Swanton  Harbor,  Vermont — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873,  and  had  for  its  object  the  protection 
of  anticipated  docks  and  wharves  by  the  construction  of  a  breakwater 
in  front  of  the  place  it  was  thought  would  be  selected  as  their  location. 

The  amount  expended  to  June  30, 1886,  is  $70,188.07,  and  has  resulted  j 
in  the  construction  of  the  existing  breakwater.  Its  site  was  necessarily  | 
selected  before  the  docks  there  now  were  located,  and  the  existing  slight ! 
shipping  facilities  have  unfortunately  been  located  so  that  very  little  if 
any  protection  is  received  from  it. 

In  the  event  of  the  general  plan  for  the  improvement  of  this  harbor) 
as  recommended  after  the  examination  and  survey  of  1884,  being  ear-  < 
ried  out,  the  officer  now  in  charge  recommends  that  such  new  work  be i 
placed  about  200  feet  further  from  shore  than  was  favored  by  his  pi* ! 
decepsor  two  years  ago ;  and,  instead  of  curving  in  and  joining  the  shore, ! 
he  recommends  the  construction  of  two  sections  of  breakwater,  the  one 
prolonging  the  present  structure  nearer  to  shore,  the  other  starting  at  a 
point  200  feet  north  of  the  outer  end  of  the  present  structure,  to  be  ex*; 
tended  on  a  line  about  parallel  with  the  shore  until  directly  west  of  the! 
most  northerly  portion  of  the  shipping  in  the  harbor. 

July  1, 1885,  amount  available fl^U 

July  1, 1886,  amount  available 326  » 

Amount  (estimated)  required  for  completion  of  existing  project 169,500  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  4.) 

5.  Platteburg  Harbor,  New  York.— The  first  project  for  the  improvement 
of  this  harbor  was  adopted  probably  in  1836,  the  date  of  the  first  ap- 
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propriation  for  it.  That  project  and  the  modification  of  it,  adopted  and 
completed,  have  resulted  in  the  construction  of  1,250  feet  of  breakwater, 
the  protection  of  a  portion  of  the  beach,  and  the  dredging  of  shoal  areas 
within  the  harbor. 

The  last  modification,  made  in  1870,  proposed  the  extension  of  the 
vtrueture  to  the  southeast,  the  protection  of  the  adjacent  beach  by  re- 
vetment and  dredging.  If,  however,  the  plan  of  improving  the  mouth  of 
fiaranac  Biver,  Plattsburg,  N.  YM  as  explained  in  the  Annnal  fieport  for 
1885,  page  2319,  should  be  carried  out,  it  would  constitute  a  further 
modification,  by  the  enlargement  of  the  area  of  dredging  operations  at 
this  harbor. 

I    Operations  have  been  confided  to  dredging  and  repairs  since  1875. 
i    During  the  season  of  1884  there  were  3,022  cubic  yards  of  material 
jiemoved  from  shoal  places  near  the  docks,  in  order  to  afford  sufficient 
tikpths  for  the  steamboats  frequenting  the  harbor,  which  consumed  the 
available  funds. 

Some  repairs  to  the  breakwater  and  additional  dredging  are  required. 

The  total  amount  expended  to  Jnne  30, 1886,  has  been  $138,411.94  of 
i  which  amount  $52,911.94  were  expended  since  the  adoption  of  the  modi- 
fied project  in  1870. 

The  appropriation  asked  for  is  to  be  applied  in  dredgiug  operations 
'Hid  repairs  to  the  existing  structure. 

Jalyl,  1885,  amount  available $88  06 

Jaly  1, 1886,  amount  available 88  06 

JMouDt  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5,088  06 

I  Amount  (estimated)  required  for  completion  of  existing  project 7, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      7, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

!    (See  Appendix  M  M  5.) 

[  6.  Burlington  Harbor,  Vermont — The  improvement  of  this  harbor 
Bates  from  1S3C.  Modifications  of  the  original  plan  have  occurred  from 
me  to  time,  so  as  to  afford  adequate  protection  to  the  increase  of  the 
[mnmercial  and  shipping  interests  at  the  harbor. 

The  officer  now  in  charge  has  submitted  a  plan  for  the  further  ex- 
tension of  the  breakwater,  both  to  the  north  and  to  the  south,  which 
awaits  consideration  before  action  can  be  taken  on  it. 
Operations  during  the  past  year  have  been  confined  to  repairs  to  the 
g  structure  by  the  renewal  of  old  and  decayed  portions  of  the 
tincture,  which  were  liable  to  become  breached,  and  by  raising 
for  300  feet  at  the  northern  end,  so  as  to  be  above  high-water  level. 
The  total  amount  expended  to  date  is  $479,969.89. 
As  additional  funds  become  available  they  will  be  applied  in  further 
Dsions  of  the  breakwater,  so  as  to  keep  pace  with  the  growth  of 
commerce  and  the  extension  of  the  line  of  docks  and  wharves,  and 
repairing  such  old  portions  of  the  existing  structure  as  may  from 
to  time  require  it 

1.1885,  amount  available $11,302  00 

1. 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
©Ststanding  July  1, 1885 8,099  69 

My  1, 1686,  amount  available 3,202  31 

tauwont  appropriated  by  act  approved  August  5,  1886 18,750  00 

Stawwit  available  for  fiscal  year  ending  Jnne  30,  1887 21,952  31 
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{Amount  (estimated)  required  for  completion  of  existing  project $185,250  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888     50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  6.) 

7.  Otter  Creek ',  Vermont — The  project  for  this  improvement  was  adopted 
in  1872,  and,  as  modified  in  1882  and  1884,  proposes  the  formation  of  * 
channel  of  navigable  width  and  a  least  depth  of  8  feet  from  Vergennes, 
Vt,  to  Lake  Ghamplain. 

No  operations  have  been  carried  on  since  the  improvement  of  Bnll 
Brook  Bend  and  vicinity,  in  1884,  whereby  this  obstruction,  which  had 
been  most  serious  as  it  previously  existed,  was  entirely  removed,  so  as 
to  afford  a  good  channel  75  feet  wide  and  8  feet  deep  at  low  water. 

There  have  been  expended  to  June  30, 1886,  $33,361.66. 

Steamboat  Landing,  Sharkie's  and  Crittenden's  Bends,  and  the  month, 
should  all  be  improved  by  widening  and  deepening  the  channels  in 
order  to  carry  out  the  scheme  of  improvement. 

July  1, 1885,  amount  available $648  34 

July  1,  1886,  amount  available 648  34 

{Amount  (estimated)  required  for  completion  of  existing  project 39, 748  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  7.) 

8.  Ticonderoga  River,  New  Torfc— The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  afford  a  channel  of  navigable 
width  and  a  least  depth  of  8  feet  at  low  water  from  Ticonderoga  Village 
to  Lake  Cham  plain,  a  distance  of  about  2  miles. 

The  original  estimated  cost  of  this  improvement  was  942,516,  of  which 
amount  $10,000  have  been  appropriated  and  expended,  and  have  resulted 
in  an  improved  channel  which  is  now  60  feet  wide,  except  the  npper 
2,000  feet,  ouly  30  feet  wide,  and  affords  a  least  depth  of  6  feet. 

To  complete  the  scheme  of  improvement,  this  channel  should  be 
widened  in  its  upper  reach  to  60  feet,  and  should  be  generally  deepened. 

The  principal  industry  subserved  by  this  improvement  is  the  manu- 
facture of  pulp  and  paper  from  wood  fiber,  which  requires  the  annual 
transportation  of  about  2,000  tons  of  coal  and  10,000  cords  of  wood. 

Amount  appropriated  by  act  approved  August  5,  1886 - $2, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 30, 516  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888  5,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  8.) 

PACIFIC   COAST. 

IMPROVEMENT  OF  THE  HARBORS  OF  OAKLAND,  WILMINGTON,  AND  RED- 
WOOD, CALIFORNIA. 

Officer  in  charge,  Lieut.  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Oakland  Harbor y  California." The  project  for  this  improvement  was 
made  in  1874,  when  there  was  about  2  feet  at  low  water  on  the  bar.  It 
is  intended  to  secure  a  ship-channel  18  to  20  feet  deep  at  low  water  by 
jetties,  dredging,  and  the  introduction  of  tidal  water  of  San  Leandro 
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Bay.  The  developments  of  commerce  following  partial  improvement 
have  required  some  modifications  of  the  original  project,  particularly  in 
dredging  the  existing  ship-channel.  The  jetties  have  also  been  brought 
above  high-water  mark,  in  order  to  keep  out  sand  and  to  do  away  with 
cross-currents.  The  present  maximum  depth  of  ship-channel  is  18  feet 
at  high  water,  while  the  width  varies  from  100  to  300  feet. 

The  amount  appropriated  since  1874  is  $934,600,  and  the  amount  ex- 
pended $870,464.53. 

The  contract  of  October  4, 1884,  in  force  at  the  beginning  of  the  year, 
for  dredging  the  tidal  basin  and  depositing  the  spoil  ashore  behind  em- 
bankments, was  completed  May  19.  The  amount  for  the  year  was 
698,312  cubic  yards,  and  for  the  contract  728,359  cubic  yards.  The 
years  operations  increased  the  channel  flow  per  second  more  than  400 
cubic  feet,  which  is  more  than  6  per  cent,  of  the  original  flow. 

The  condition  of  the  channels  and  jetties  remains  practically  the  same 
as  at  the  beginning  of  the  year.  The  narrow  ship-channel  in  front  of 
Oakland  is  buoyed,  making  navigation  convenient. 

The  appropriation  asked  is  to  be  applied  to  further  increase  of  tidal 
prism  as  originally  projected  either  by  dredging  the  tidal  basin  or  by 
beginning  the  excavation  of  the  San  Leandro  Canal,  or  both,  in  case 
the  amount  granted  is  adequate. 

The  completion  of  mansonry  remaining  unfinished  on  the  south  jetty 
and  some  filling  on  the  north  slope  of  the  north  jetty  are  also  to  be  un- 
dertaken under  the  next  appropriation. 

July  1, 1885,  amount  available '199,311  33 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $95,175  86 

July  1,  1886,  outstanding  liabilities 5  76 

95, 181  62 

July  1, 1886,  amount  available 4,129  71 

Amount  appropriated  by  act  approved  August  5, 1886 60, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 64,129  71 

(Amount  (estimated)  required  for  completion  of  existing  project 879, 929  20 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jun  e  30, 1888  250, 000  00 
Submitted  in  compliance  'with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T$  N 1.) 

2.  Wilmington  Harbor,  California. — The  present  project  is  intended  to 
secure  14  to  16  feet  depth  at  low  water.  The  present  low-water  depth 
is  10  feet.  Before  the  improvement  was  begun  there  was  practically  no 
navigation,  the  low  water  being  only  1  foot.  Vessels  drawing  15  feet 
can  now  enter  the  harbor  at  high  water.  The  greater  part  of  the  coast- 
ing trade  of  the  port  is  now  done  in  the  harbor.  Increase  of  depth  is 
to  be  attained  by  dredging  and  by  enlarging  and  extending  the  jetties, 
which  operations  need  to  be  carried  on  together. 

The  operations  of  the  past  year  consisted  in  completing  the  dike  600 
feet  in  length,  built  for  the  purpose  of  protecting  the  southern  end  of 
Battlesnake  Island,  and  in  completing  the  stone- work  of  the  east  jetty. 
The  contract  for  stone  in  force  at  the  beginning  of  the  year  was  com 
pleted  October  31,  including  a  total  delivery  of  17,295  tons,  of  which 
12,011  were  delivered  during  the  present  year.  The  dike  required  5,610 
tons  of  stone.  Its  action  has  been  favorable  in  collecting  large  depos- 
its of  sand  at  the  southern  end  of  the  island.  The  main  east  jetty  is 
now  all  above  the  level  of  high- water.    The  depth  and  dimension*  of 
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the  interior  channels  have  been  slightly  increased  during  the  year,  while] 
the  depth  at  the  entrance  has  remained  practically  unchanged. 

The  application  of  future  appropriations  will  be  in  dredging  and  in] 
extending  and  raising  the  west  jetty  and  contingencies. 

The  total  amount  appropriated  for  this  harbor  is  $780,000,  and 
amount  expended  $703,519.40.    The  amount  appropriated  for  the  en- 
larged project  is  $150,000  and  the  amount  expended  $148,519.40. 

July  1, 1885,  amount  available $40,166 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $38,686  25 

July  1,  1886,  oufatanding  liabilities 85  00 

38,771 


July  1, 1886, amount  available 1,395 

Amount  appropriated  by  act  approved  Augusts,  1886 75,000 


Amount  available  for  fiscal  year  ending  Jane  30,  1887 76, 395 

Amount  (estimated)  required  for  completion  of  existing  project 175, 000 

Amou  n  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1967. 

(See  Appendix  H"  N  2.) 

3.  Redwood  Harbor,  California. — The  improvement  of  this  harbor  hi 
not  been  begun,  the  appropriation  of  $3,000  in  the  act  of  July  5,  If 
being  regarded  as  insufficient  for  purpose  of  making  a  contract, 

The  character  of  the  contemplated  improvement  is  to  dredge  a  narroi 
channel  about  1  mile  long  in  the  bed  of  Redwood  Slough  to  a  depth 
3  feet,  so  as  to  give  7  feet  at  high  water.    This  depth  will  fairly  accoi 
modate  the  small  vessels  which  carry  on  commerce  with  San  Francis 
and  other  towns  on  the  bay.    It  is  intended  to  apply  the  money  already 
appropriated  and  that  asked  for  to  contracts  for  dredging. 

The  trade  to  be  accommodated  is  local,  taking  in  a  fertile  belt 
country  adjoining  Redwood  City,  the  amount  of  which  trade  in  If 
was  in  excess  of  $1,000,000. 

July  1, 1885,  amount  available $3,000 


July  1,1886,  amount  available 3,000 

Amounc  appropriated  by  act  approved  August  5, 1886 5, 000 


Amount  available  for  fiscal  year  ending  June  30,  1887 8,000 


i 


Amount  (estimated)  required  for  completion  of  existing  project 7, 400 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     7, 400 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  BT  N  3.) 

4.  Removal  of  sunken  vessels  or  craft  obstructing  or  endangering  nati 
gation. — An  examination  of  the  wreck  Escambia,  made  in  April  am' 
May,  1886,  discovered  the  fact  that  there  is  but  4£  fathoms  of  watt 
over  portions,  and  that  the  wreck  has  been  much  broken  by  the  sea  an< 
the  fragments  displaced .  The  last  examination  gave  5£  fathoms,  whi< 
is  the  general  depth  in  the  channel.  With  this  depth  over  it  the  wreel 
was  not  considered  to  be  a  danger.  The  present  condition  is,  howevel 
a  danger  to  vessels. 

A  contract  was  made,  after  advertisement,  on  June  29  for  the  re- 
moval of  the  boilers  and  of  such  other  portions  of  the  wreck  as  promise 
to  be  dangerous.  It  is  expected  that  the  removal  will  be  effected  dar- 
ing the  present  summer. 
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The  Escambia  is  an  iron  ship  which  foundered  on  San  Francisco  Bar 
in  the  fairway  channel  on  June  10, 18S2. 

(See  Appendix  NN4.J  • 

IMPROVEMENT  OF  THE  HARBOR  OF  SAN  DIEGO,  CALIFORNIA. 

Officer  in  charge,  Col.  G.  S.  Stewart,  Corps  of  Engineers. 

The  object  of  the  improvement  is  to  prevent  this  harbor  from  being 
the  place  of  deposit  of  the  materials  brought  down  by  the  San  Diego 
River  during  floods.     ' 

In  1875  a  project  was  formed  to  turn  the  river  back  into  one  of  its 
former  outlets  in  the  False  Bay.  This  was  carried  into  effect  in  1876. 
From  a  point  in  the  river-bed  near  Presidio  Hill  a  new  water-way  was 
:  cot  across  the  plain  to  a  slough  from  False  Bay.  Thfe  old  channel  was 
;  dosed.  A  levee  faced  with  stone  and  extending  from  high  land  to  high 
land  was  built  along  the  artificial  cut  and  between  it  and  the  harbor  of 
San  Diego,  to  restrain  the  river  overflow  in  floods. 

The  improvement  has  thus  far  been  a  success. 

The  injuries  to  the  levee  from  all  causes  has  been  so  slight  during  the 
year  that  no  repairs  to  it  have  been  made.    It  is  in  fair  order. 

The  sum  of  95  cents  has  been  expended  in  the  fiscal  year. 

Tbe  total  expenditure  from  the  beginning  of  the  improvement,  to  in- 
clude June  30, 1886,  amounts  to  $80,451.45. 

The  money  still  available  from  the  appropriation  for  repairs  made  in 
1870  will  probably  suffice  for  several  years. 

July  1, 1885,  amount  available $549  50 

Jttly  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
oatstauding  July  1,  1885 05 

July  1,1886,  amount  available 548  55 

(See  Appendix  O  O.) 

IMPROVEMENT  OP  ENTRANCE  TO  HUMBOLDT  BAY;  OF  SAN  JOAQUIN, 
MOKKLUMNE,  SACRAMENTO,  AND  FEATHER  RIVERS,  CALIFORNIA; 
AUD  OF  COLORADO  RIVER,  NEVADA,  CALIFORNIA,  AND  ARIZONA. 

Officer  in  charge,  Gapt.  A.  H.  Payson,  Corps  of  Engineers.  Super- 
vising  Engineer,  Lieut.  CoL  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Humboldt  Harbor  and  Bay,  California. — The  project  for  the  im- 
provement of  tbe  Bay  was  adopted  in  1881,  and  had  for  its  object  to  se- 
cure by  dredging  a  channel  13  feet  deep  at  low  water  and  200  feet  wide 
!  to  the  upper  end  of  Eureka  wharves  with  channels  100  feet  wide  and 
!  10  feet  deep  at  low  water  to  Areata  and  Hook  ton.    This  project  was 
i  supplemented  in  1882,  after  investigation  by  a  Board  of  Engineers,  to 
!  wek  a  fixed  position  and  increased  depth  for  the  channel  across  the  bar 
by  a  training- wall  to  level  of  low  water  extending  from  the  sooth  spit  in 
»  northwesterly  direction.    The  bay  channels  in  their  unimproved  con- 
dition had  minimum  depths  of  7  feet  to  Eureka  and  6  feet  to  Areata 
tod  Hookton. 

The  channel  across  the  bar  varied  widely  in  position  and  in  depth 
Aom  8  to  16  feet  at  low  water.  The  amonnt  expended  to  Jane  30, 1885, 
*a*  $80,027.32,  all  in  dredging  and  in  examinations  bearing  on  proposed 
improvement  of  bar  channel. 

in  June,  1884,  the  dredging  had  resulted  in  securing  the  desired 
depths  iu  the  bay  channels,  but  in  tie  lack  of  recent  surveys  it  is  im- 

23e 
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possible  to  give  their  present  condition  precisely.  The  channel  to  Ar- 
eata is  reported  as  maintained,  but  along  the  front  of  Eureka  wharves 
and  across  the  shoal  below  a  shoaling  of  some  3  feet  is  thought  to  have 
taken  place.  No  work  has  been  done  during  the  year  ending  Jane  30, 
1886,  as  the  sum  available  did  not  justify  the  beginning  of  so  costly  and 
exposed  a  work  as  the  proposed  jetty. 

The  amount  estimated  for  completion  of  existing  project  could,  in  the 
opinion  of  the  officer  in  charge,  be  most  advantageously  expended  if  all 
appropriated  in  two  successive  years.  The  land  on  the  south  spit  which 
will  be  needed  has  been  held  at  an  exorbitant  price  by  the  owners,  and 
will  probably  have  to  be  condemned. 

July  1,  1885,  amount  available $62,472  68 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 109  04 


July  1, 1886,  amount  available <32,363  64 

Amount  appropriated  by  act  approved  August  5,  1886 , 75, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 137, 363  64 

{Amount  (estimated)  required  for  completion  of  existing  project 468, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  900,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  PI.) 

2.  San  Joaquin  River ',  Stockton  and  Mormon  sloughs,  California. — The 
project  was  originally  adopted  in  1877,  the  object  being  to  obtain  bj 
dredging  a  channel  100  feet  wide,  and  (i  feet  deep  at  low  water  in  the 
tidal  parts  of  the  river  below  Stockton,  and  to  cnt  off  the  points  at  cer- 
tain sharp  bends. 

This  project  was  modified  in  1881  to  seek  the  maintenance  of  a  chan- 
nel 9  feet  deep  at  low  water,  and  100  feet  wide  through  Stockton  Slough 
and  the  tidal  river  below;  a  channel  4  feet  deep  at  low  water,  and  80 
feet  wide  in  Mormon  Slough  to  Miller's  Warehouse,  the  straightening 
of  the  river  below  mouth  of  Stockton  Slough  by 'cut-offs  at  certain  sharp 
bends,  and  the  temporary  improvement  of  the  low-water  channel  of  the 
Upper  San  Joaquin  by  removal  of  snags,  scraping  of  bars,  and  construc- 
tion of  wing-dams. 

The  tidal  parts  of  the  river  below  Stockton  in  their  natural  condition 
afforded  a  channel  of  practical  width  and  6  feet  deep  at  low  water. 
The  upper  river  to  Hill?s  Ferry  was  only  navigable  for  boats  drawing 
2  feet  during  six  to  seven  months  in  each  year. 

The  amount  expended  to  June  30, 1885,  was  $105,633.93  in  dredging, 
and  $33,812.45  in  snagging  and  temporary  measures  on  the  npper  river. 

The  balance  of  funds  permitted  no  work  during  the  fiscal  year  ending 
June  30, 1886,  other  than  an  examination  of  the  crevasse  at  Paradise 
Cut. 

The  desired  tidal  channels  below  Stockton  can  only  be  maintained  by 
annual  dredging,  and,  as  this  has  been  remitted  for  two  seasons,  they 
have  now  reverted  to  their  natural  condition,  except  in  Stockton  and 
Mormon  slonghs,  where  the  original  natural  depths  have  been  seriously 
impaired  by  the  influx  of  sediment  with  land  drainage.  With  the  com- 
ing low  water  it  is  probable  that  not  more  than  4  feet  can  be  taken  to 
Stockton. 

The  cut-offs  have  maintained  themselves  and  been  of  substantial 
benefit  to  the  navigation.  The  sums  available  and  asked  for  are  to  be 
applied,  in  the  order  named,  to  fitting  dredge  now  under  contract  with 
centrifugal  pump  discharge,  dredging  below  Stockton,  removal  of  snags 
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in  the  upper  river,  partial  closure  of  Paradise  Gat,  and  cut-offs  at 
Twenty- one  Mile  Slongh  and  Head  Beach. 

The  estimated  cost  of  completion  of  project  is  exclusive  of  the  dredg- 
ing and  snagging,  which  will  be  a  yearly  necessity. 

July  1,  1Q£5,  amount  available $553  60 

July  1,  1686.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 35  32 

July  1, 1886,  amount  available 518  28 

Amount  appropriated  by  act  approved  August  5, 1886 18, 750  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 19, 268  28 

(Amount  (estimated)  required  for  completion  of  existing  project,  exclu- 
sive of  dredging 139,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  P  P  2.) 

3.  Mokelumne  River,  California. — The  present  project  for  improve- 
ment was  adopted  in  the  autumn  of  1884,  and  has  for  its  object  to  clear 
the  river  of  snags  and  overhanging  trees  from  the  mouth  to  Benson's 
Ferry. 

The  natural  channel  in  this  part  of  the  river  had  depths  of  from  5  feet 
to  10  feet.  The  amount  expended  to  June  30, 1885,  in  work  by  the  United 
States  snag-boat  was  $4,958.09,  and  resulted  in  a  practicable  channel 
by  the  north  fork  for  the  steamers  in  use  as  far  up  as  Benson's  Ferry. 
•  Daring  the  fiscal  year  ending  June  30, 1886,  there  has  been  expended 
also  in  work  by  the  snag-boat  over  the  same  part  of  the  river  the  sum 
of  $3,499.39,  resulting  in  the  removal  of  324  snags  and  394  trees,  and  in- 
creased convenience  for  the  navigation.  With  the  sum  of  $5,000  asked 
lor  it  is  proposed  to  continue  the  work  of  snagging  and  clearing  of  banks 
to  Benson's  Ferry  and  possibly  a  little  above,  and  to  clear  about  2  miles 
at  the  head  of  the  south  fork,  which  is  the  only  part  of  it  not  now  navi- 
gable. 

I    As  the  project  contemplates  annual  work  as  necessary,  hence  no 
estimate  can  be  given  of  the  sum  required  for  completion. 

July  1, 1885,  amount  available f3,541  91 

ialy  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 3,499  39 

[falyl,  1886,  amount  available 42  52 

inoont  appropriated  by  act  approved  August  5, 1886 2,500  00 

Anount  available  for  fiscal  year  ending  June  30, 1887 2,542  52 

(  Asjonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
f    harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  3.) 

4  Sacramento  and  Feather  rivers,  California.-~The'pToi&ct  was  adopted 
■1874  with  the  object  of  temporary  improvement  of  the  low- water  chan- 
W  by  wing-dams  and  scraping  and  removing  of  snags,  annually  carried 

*  by  contract. 

This  was  modified  in  1879  to  provide  for  the  construction  of  a  snag- 
fett  and  barge,  and  the  further  prosecution  of  the  work  by  hired  labor. 

Up  to  June  30, 1885,  there  bad  been  expended  $221,750.53,  of  which 
#43,554  was  for  the  building  of  a  boat  and  barge,  and  $178,196.53  in 
fctaal  work  upon  the  ri  ver.    During  the  year  ending  June  30, 1886,  there 
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was  expended  $25,316.99  in  the  removalof  650  snags  and  139  trees,  with 
37  days  spent  in  scraping  crests  of  bars  and  27  days  in  dam  building. 

The  channel  of  the  Sacramento  before  improvement  offered  a  depth 
of  3 J  feet  as  far  as  Jacinto,  and  2£  above  that  to  Chico  Landing;  bat  ■ 
these  depths  were  not  available  on  account  of  snags. 

The  result  of  work  has  .been  to  secure  safe  channels  with  these  depths 
above  the  mouth  of  the  Feather,  and  marked  decrease  in  accidents  to 
the  navigation. 

The  river,  below  the  mouth  of  Feather,  which  has  deteriorated  since 
improvement  was  undertaken  from  the  inflow  of  detritus  from  the  mines, 
last  season  offered  greater  difficulty  to  navigation  than  ever  before. 

The  snag-boat  is  now  in  her  sixth  season  and  will  need  hereafter  ex- 
tensive annual  repairs. 

With  the  sums  available,  and  asked  for,  it  is  proposed  to  continue 
work  as  before  with  the  snag-boat. 

The  work  being  an  annual  necessity,  no  estimate  can  be  given  for  a 
final  completion. 

Of  the  annual  expenditures  this  fiscal  year  $2,000  was  paid  to  tbe 
contractors  for  the  new  dredge. 

July  1,  1885,  amount  available $220,51135 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.1885 124,608  87 

July  1, 1886,  outstanding  liabilities 6,509  72 

31,118  51 

July  1,  1886,  amount  available 189,39&76 


i 


Amoun  t  that  can  be  profitably  expended  in  fiscal  y  ear  ending  June  30, 1888    40,  €00  W 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  4.) 

Note. — The  river  and  harbor  act  of  Aagast  5, 1886,  directs  that  tbe 
balance  of  unexpended  moneys  for  this  improvement  shall  not  be  need 
until  the  Secretary  of  War  be  satisfied  that  hydraulic  mining,  hurtfol 
to  navigation,  has  ceased  on  these  rivers  and  their  tributaries. 

5.  Colorado  River,  Nevada,  California,  and  Arizona. — A  project  for 
improvement  was  adopted  October,  1884,  the  object  being  to  afford  i 
channel  of  practicable  width  and  3  feet  in  depth  from  Camp  Mojave  to 
El  Dorado  Gallon  during  six  months  in  each  year,  by  hired  labor. 

The  river  in  its  unimproved  condition  was  navigable  with  some  diffi- 
culty for  2  J  feet  draught  throughout  the  year  from  its  mouth  to  Gamp 
Mojave,  but  from  thence  to  El  Dorado  were  numerous  rapids  and  some 
sunken  rocks  with  less  than  1  foot  of  water.  The  worst  obstructions 
were  at  Hatteras  Bar,  Six  Mile  Rapid,  and  Mojave  Grossing. 

The  amount  expended  to  June  30, 1885,  was  $15,741.59,  and  resulted 
in  a  permanent  improvement  to  the  desired  limits,  and  Six  Mile  Sapid 
by  the  removal  of  sunken  bowlders,  and  a  partial  improvement  at  Mo- 
jave Grossing  by  the  closure  of  a  side  channel. 

During  the  year  ending  June  30,  1886,  there  has  been  expended 
$9,077.95  and  the  result  has  been  an  increase  in  the  low-water  depths 
at  Mojave  Crossing  from  1  foot  to  3  feet,  and  at  Hatteras  Bar  from  1  fool 
to  2  feet. 

Explorer's  Bock,  above  El  Dorado  Canon,  was  removed  from  1  foot 
above  low  water  to  1  foot  below,  and  is  no  longer  an  obstacle  at  stages 
when  navigation  in  this  part  of  the  river  is  possible.  Contracted  chan- 
nels were  widened  at  Bull's  Head  Canon  and  Bowlder  Bapid,  and  a  side 
channel  closed  at  Pest  House  Bapid. 


RIVER  AND  HARBOR  IMPROVEMENTS.  357 

The  effect  of  work  thus  far,  in  the  opinion  of  steamboatmen,lias  been 
to  make  navigation  to  El  Dorado  Canon  practicable  for  about  five  months 
in  each  year. 

The  appropriation  is  exhausted  and  no  work  is  proposed  for  the  com- 
ing fiscal  year. 

In  the  lack  of  detailed  surveys  of  the  river  no  precise  estimate  of  cost 
of  completing  original  project  can  be  made. 

July  1, 1886,  amount  available (9/258  41 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1835 9,077  95 

July  1,1886,  amount  available 180  46 

(See  Appendix  P  P  5.) 

IMPROVEMENT  OF  UPPER  AM)  LOWER  COLUMBIA  AND  WILLAMETTE 
BIYBB8;  OF  THE  SNAKE,  COWLITZ,  AND  YAMHILL  RIVERS,  OREGON 
AND  WASHINGTON ;  AND  OF  LOWER  CLEARWATER  RIVER,  IDAHO- 
CONSTRUCTION  OF  CASCADES  CANAL,  COLUMBIA  RIVER. 

• 

Officer  in  charge,  Maj.  W.  A.  Jones,  Corps  of  Engineers,  with  Lient. 
Willard  Young,  Corps  of  Engineers,  nnder  his  immediate  orders.  Su- 
pervising Engineer,  Lieut.  Col.  6.  H.  Mendell,  Corps  of  Engineers. 

1.  Columbia  and  Willamette  rivers  below  Portland,  Oregon  (in  charge 
of  Capt-  C.  P.  Powell,  Corps  of  Engineers,  to  March  31, 1886).— The 
project  for  this  improvement  was  adopted  in  1877,  and  modified  subse- 
quently ;  the  object  being  to  afford  a  ship-Channel  of  20  feet  depth  at 
tow  water,  by  contraction  and  shore-protection  works  at  four  bars  from 
Portland  to  Columbia  City,  by  temporary  improvement  Ut  the  bars  dur- 
ing construction  of  the  works,  and  at  three  shoal  places  below  Columbia 
City,  and  by  snagging  operations. 

The  natural  depth  of  channel  at  the  shoalest  place  was  about  9  feet, 
and  on  six  other  bars  10}  to  15  feet  at  low  water.  The  amount  expended 
on  the  project  to  June  30, 1886,  is  $373,755.00,  and  has  resulted  gener- 
ally in  maintaining  a  channel  depth  of  successively  17, 18,  and  19  feet, 
low  water,  from  Astoria,  near  the  mouth  of  the  Columbia  River,  to  Port- 
land, 100  miles  distant  inland. 

Operations  during  the  year  consisted  of  sounding  and  surveying  bars, 
ballasting  dike  at  Saint  Helen's;  willow  plantations  above  shore-pro- 
tection works;  repairs  to  tug  Lincoln,  and  care  and  protection  of  prop- 
erty and  plant 

The  amount  asked  for  the  next  fiscal  year  is  for  completion  of  the 
project  of  contraction  and  shore-protection  works,  temporary  improve- 
ment during  the  year,  extension  of  the  plan  of  permanent  works  below 
Columbia  City,  and  for  removal  of  a  rock  obstruction.  Amount  ex- 
pended to  June  30, 1886,  is  $373,755.00. 

My  1, 1885,  amount  available $506  28 

aYeeived  during  fiscal  year  ending  June  30, 1886,  from  transfer  of  property 
to  other  appropriations 2,530  35 

3,036  63 
Jslj  1, 1866,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 3,036  12 

Wy  1, 1886,  amonnt  available 51 

Amount  appropriated  by  act  approved  August  5, 1886 75,000  00 

Awmnt  available  for  fiscal  year  ending  June  30, 1887 75,000  51 


358   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

! Amount  (estimated)  required  for  completion  of  existing  project 332,000  09 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888  150, 000  OH 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  1.) 

2.  Upper  Willamette  River ',  Oregon. — The  project  for  this  improvement 
was  adopted  in  1870,  modified  in  1878,  and  extended  in  later  years. 
The  object  is  to  afford  and  maintain  an  easy  light-draught  navigation 
from  Portland  to  Eugene  City,  and  on  12  miles  of  tributaries,  making 
in  all  a  distance  of  184  miles. 

The  work  consists  of  snagging  operations,  bar  scraping,  and  for  the 
reach  between  Willamette  Falls  and  Corvallis,  in  the  contraction  of 
water-way  by  low  cut-off  or  wing-dams  and  rock  removal.  The  natural 
channel  from  Portland  to  Willamette  Falls,  12  miles,  was  generally  deep 
and  wide.  Above  it  is  narrow,  tortuous,  and  much  obstructed.  The 
mouth  of  the  Yamhill,  28  miles  from  the  falls,  was  the  head  of  an  in- 
convenient low- water  navigation  in  a  draught  of  2J  feet.  Only  1  fool 
could  be  carried  above.  Th  e  ptesen t  project  was  adopted  in  1878.  Total 
appropriation  to  August  5, 1886,  $84, 000.  Amount  expended,  $73,984.52, 
of  which  about  $22,000  has  been  applied  to  construction,  and  the  re- 
mainder to  maintenance. 

Operations  for  the  year  have  been  work  with  the  snag-boat  and  con- 
struction of  wing-dams. 

The  amount  asked  for  is  to  be  applied  to  rock  removal,  river-con- 
struction works,  aDd  annual  maintenance. 

July  1,1885,  amount  available $3,394  7! 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jitfy  1,  1885 3,3?9St 

July  1, 1886,  amount  available 15  48 

Amount  appropriated  by  act  approved  August  5,  1886 10,00000 

Amount  available  for  fiscal  year  ending  Ju ne  30, 1887 10, 015  4d 

{Amount  (estimated)  required  for  completion  of  existing  project 29,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    29, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  2.) 

3.  Columbia  River  at  Cascades,  Oregon. — The  plan  for  this  improve- 
ment, adopted  in  1877  and  modified  in  1880,  is  to  give  lockage  around 
the  main  rapid  and  open  river  navigation  through  the  minor  rapid  be- 
low, from  low  water  up  to  a  stage  of  about  20  feet,  at  the  foot  of  the 
canal.  The  plan  contemplates  the  construction  of  a  guard-lock  fornse 
at  the  higher  stages.  The  canal  will  be  about  3,000  feet  long.  The 
low- water  lock  will  have  a  lift  of  about  24  feet.  The  lock  capacity  will 
be  00  feet  by  462  feet,  with  a  least  draught  of  8  feet.  Amount  expended 
to  June  30, 1886,  is  $951,450.25.  During  the  year  work  has  been  car- 
ried on  in  the  excavation  for  canal  and  lock-pits,  grading  grounds,  quar- 
rying stone  from  bowlders,  completion  of  cement-ehed,  repairs  of  plant 
and  quarters,  repairing  road  for  wagon-portage,  construction  of  scow, 
water-guage  observations,  and  care  and  protection  of  plant  and  property. 

The  appropriation  asked  for  is  to  be  applied  to  construction  of  wing- 
walls,  lock-walls,  guard-gate,  purchase  of  timber  for  gates,  lock  and 
canal-pit  excavation,  and  grading. 
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July  1, 1885,  amount  available $21,823  67 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $18,273  92 

July  1, 1886,  outstanding  liabilities 776  82 

19, 050  74 

July  1, 1886,  amount  available 2,772  93 

Amount  appropriated  by  act  approved  August  5, 1886 187,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 190,272  93 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 100, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

\     30,1888 400,000  00 

|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
V   harbor  acta  of  1866  and  1867. 

(See  Appendix  Q  Q  3.) 

4.  Upper  Columbia  and  Snake  rivers,  Oregon  and  Washington  Terri- 
tory.— The  plan  of  this  improvement,  adopted  in  1877,  consists  in  rock 
removal  at  a  number  of  very  swift  rapids  to  give  channel  depths  at  low 
water  of  5}  feet  in  the  Columbia  and  4£  feet  in  Snake  River,  a  river 
length  of  266  miles  between  Celilo  on  the  Columbia  and  Lewiston  on  the 
Snake.  The  natural  channel  was  narrow,  tortuous,  and  dangerous, 
with  many  very  difficult  rapids. 

Amount  expended  to  June  30, 18S0,  is  $113,550.90,  and  has  resulted 
in  improvement  at  fifteen  localities.  All  work  has  been  done  by  con- 
tract, but  has  been  very  much  impeded  by  bad  weather  and  accidents. 
The  rapids  are  very  strong  and  work  is  difficult  and  dangerous. 

Rock  removed  during  year,  58.45  cubic  yards.  Gravel  and  cobble- 
stone removed  during  the  year,  587.04  cubic  yards. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  the  removal  of 
rocks  and  cobble-stone  bars  to  complete  the  project. 

Joly  1, 1885,  amount  available $8,398  79 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $5,949  69 

Joly  1, 1886,  outstanding  liabilities 77  50 

6,027  19 

Jnlj  1, 1887,  amount  available 2,371  60 

Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 12, 371  60 

i Amount  (estimated)  required  for  completion  of  existing  project ... 26, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  4.) 

5.  Cowlitz  River,  Washington  Territory. — The  project  for  this  improve- 
ment, adopted  in  1880,  consists  in  wing-dam  construction,  bar- scraping, 
Mid  snagging  operations,  to  secure  light-draught  navigation  up  to  To- 
ledo, a  little  more  than  30  miles  above  the  month. 

The  original  estimate  for  this  work  was  $3,000  for  constrnction  in 
the  first  year,  and  an  annual  expenditure  thereafter  of  $2,000  for  main- 
tenance by  snagging  operations.  Total  appropriation  to  August  5, 
1886,  is  $8,000.    Amount  expended  to  Jane  30, 1S8G,  is  $0,000. 

Daring  the  year  no  work  was  performed,  the  appropriation  having 
been  practically  exhausted  in  previous  year. 


\ 
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July  1,  188T>,  amount  available $1187 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885.. U  W 

Amount  appropriated  by  act  approved  August  5,  1886 2,00000 

'  Amount  (estimated)  requ ired  for  completion  of  existing  project 3, 000  00 

Amount  that  can  bo  profitably  expended  iiufisoal  year  ending  June  30, 

<      1888,  to  include  maintenance 5,000  60 

I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  18G6  and  1867. 

(See  Appendix  Q  Q  5.) 

6.  Lower  Clearwater  River,  Idalio. — The  present  project,  adopted  ia 
1878,  is  to  make  a  channel  through  rock-reefs  and  cobble-stone  bars  from 
Lewiston,  at  the  month  of  the  river,  to  North  Fork,  a  distance  of  40 
miles,  to  secure  a  low- water  channel  depth  of  4  feet. 

The  amount  expended  to  June  30, 1884,  is  $15,000,  and  has  resulted 
in  improvement,  more  or  less  complete,  over  the  lower  reach  of  30  miles. 

Amount  (estimated)  required  for  completion  of  existing  project $19,424  01 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  6.) 

7.  Survey  of  Columbia  River  above  the  mouth  of  Snake  River,  Washing- 
ton Territory. — An  allotment  of  $6,000  was  made  from  the  appropriation 
of  July  5, 1884,  for  this  work,  and  a  project  was  duly  approved  for  tbe 
applying  this  sum  to  a  survey  of  Priest  Rapids.  The  survey  of  the 
reach  embraced  by  the  Priest  Rapids,  a  distance  of  10.22  miles,  and  a 
rapid  survey  also  made  of  Cabinet  Rapids,  45  miles  above,  was  made 
and  completed  within  that  sum. 

A  project  is  submitted  by  the  officer  in  charge  for  opening  the  river 
to  navigation  by  means  of  open-river  improvement  and  the  removal  of 
submerged  rock  by,  blasting,  with  an  estimate  of  the  cost  of  the  same, 
$153,240. 

(See  Appendix  Q  Q  7.) 

IMPROVEMENT  OP  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGOH 
AND  WASHINGTON  TERRITORY ;  OF  THE  ENTRANCES  TO  COOS  AND 
YAQUINA  BAYS ;  OF  MOUTH  OF  COQUILLE  RIVER  AND  OF  TJMPQUA 
RIVER,  OREGON ;  AND  OF  CERTAIN  RIVERS  EMPTYING  INTO  PUGBT 
SOUND  AND  GRAY'S  HARBOR,  WASHINGTON  TERRITORY— WATEB- 
GAUGES  ON  COLUMBIA  RIVER. 

Officer  in  charge,  Capt.  Charles  F.  Powell,  Corps  of  Engineers,  wiA 
Lieut.  Edward  Burr,  Corps  of  Engineers,  under  his  immediate  orders 
until  October  20, 1885.  Supervising  Engineer,  Lieut.  Col.  G.  H.  Men 
Bell,  Corps  of  Engineers. 

1.  Mouth  of  the  Columbia  River,  Oregon  and  Washington  Territory.— 
The  project  of  this  improvement,  adopted  in  1884,  is  to  afford  a  channel 
30  feet  deep  at  mean  low  tide  by  a  low-tide  jetty,  about  4£*miles  long 
and  of  a  partly  tentative  character,  from  near  Fort  Stevens,  on  tbe 
south  cape,  to  a  point  about  3  miles  south  of  Cape  Disappointment. 

The  natural  channel  is  generally  divided ;  the  bar  channels  are  change- 
able in  location  and  depth.  Of  late  years  the  main  channel  has  car- 
ried about  19  feet  at  low  water,  and  for  an  insufficient  width ;  26  feet 
are  required  on  the  bar  in  a  wide,  direct,  and  stable  channel,  and  30 
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feet  are  desirable  for  the  deep  vessels  needed  by  the  Columbia  River 
trade,  on  account  of  the  heavy  seas  of  the  locality. 

The  amount  expended  on  the  project  to  Jane  30, 1885,  is  $59,376.70, 
and  was  for  necessary  preliminary  work,  building  certain  accessory 
structures  and  obtaining  plant. 

The  amount  expended  during  the  fiscal  year  1886  is  $38,615.39. 

The  jetty,  of  a  brush-mattress  and  stone  ballast,  was  built  for  1,020 
feet  from  ordinary  highest  tide-line,  and  minor  constructions  added. 
A  hydrographic  Burvey  was  made. 

The  general  effect  of  the  jetty  has  been  to  cause  the  sands  to  fill 
against  the  south  side  and  to  move  seaward,  as  expected,  the  shore- 
lines on  that  side.  The  work  has  not  been  far  enough  advanced  to  have 
any  influence  on  the  channel. 

The  improvement  is  important  and  of  magnitude. 

The  appropriation  asked  for  is  to  build  part  of  3  miles  of  jetty  for 
dosing  a  swash  channel  across  Clatsop  Spit,  on  which  sand  the  jetty  is 
to  be  built ;  this  section  of  jetty  is  expected  to  considerably  improve  the 
ship-channel. 

Julyl,  1885,  amount  available $34,362  98 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $32,355  07 

Jaly  1, 1886,  outstanding  liabilities 574  30 

32,929  37 


July  1, 1886,  amount  available 1,433  61 

Amount  appropriated  by  act  approved  August  5,  1886 187, 500  00 


Amount  available  for  fiscal  year  ending  June  30,  1887 188, 933  61 


(Amount  (estimated)  required  for  completion  of  existing  protect 3, 422, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1888 700,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  RBI.) 

2.  Entrance  to  Coos  Bay^  Oregon. — The  project  of  this  improvement, 
adopted  in  1879,  and  subsequently  extended,  is  to  build  a  half-tide  jetty, 
or  deflecting  dike,  about  2,400  feet  long,  from  near  Fossil  Point,  inside, 
of  the  entrance,  towards  Coos  Head,  exterior  to  the  entrance,  for  afford- 
ing a  direct  channel  of  14  feet  depth  at  mean  lower  low  water,  and  one 
less  exposed  to  heavy  seas  and  of  easier  access  nndcr  storm  winds  than 
the  ordinary  natural  channel.  The  mean  rise  of  tide  above  the  plane  of 
reference  is  5.6  feet.  The  natural  channel  sometimes  carried  not  more 
than  7  to  8  feet  low- water  depth. 

The  amount  expended  on  the  project  to  June  30, 1885,  is  $124,953.48; 
it  has  resulted  iu  t  he  construction  of  1,825  feet  of  incomplete  jetty ,partly 
in  deep  water,  affording  during  the  preceding  four  years  a  straighter 
and  more  stable  channel  by  partly  eroding  the  north  spit,  as  desired, 
tod  deflecting  the  ebb  about  one  half  from  its  former  direction  towards 
that  intended. 

The  amount  expended  during  the  year,  June  30, 1886,  is  $3,305.77. 
A  hydrographic  survey  was  made  and  minor  quarry  operations  con- 
dncted.  The  channel  has  considerably  further  improved  during  the  year. 

The  appropriation  asked  for  is  to  extend  the  jetty  and  to  raise  the 
present  submerged  part  to  low  tide. 
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July  1, 1885,  amount  available $3,X8  78 

Amount  received  by  transfer  of  property  to  other  improvements 10  78 

3,769  56 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $2,999  64 

July  1,  18&6,  outstanding  liabilities 231  67 

3,281 31 

July  1, 1886,  amount  available 538  25 

Amount  appropriated  by  act  approved  August  5, 1886 33,750  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 34,28825 

(Amount  (estimated)  required  for  completion  of  existing  project 436,250  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  2.) 

3.  Entrance  to  Taquina  Bay,  Oregon. — The  project  of  this  improve- 
ment is  to  build  a  brush-mattress  and  stone  jetty  about  4,000  feet  long: 
on  the  south  side  of  the  entrance,  with  shore  protection,  to  close  a  rock 
obstructed  channel,  for  providing  a  central  free  channel  of  12  feet  depth 
at  mean  lower  low  water.  A  shorter  jetty  on  the  north  side  was  pro- 
posed for  future  consideration.  The  mean  rise  of  tide  above  the  plane 
of  reference  is  7.1  feet. 

Of  three  natural  channels  of  a  best  depth  of  7  to  10  feet  reduced,  two 
of  them  are  obstructed  by  dangerous  rocks. 

The  amount  expended  on  the  project  to  June  30, 1885,  is  $152,247.41, 
and  has  resulted  in  the  construction  of  2,517  feet  of  jetty  and  450  feet 
of  shore  protection.  For  the  greater  part  of  the  time  since  the  first  con- 
siderable work  the  channel  has  been  deeper  and  removed  from  the  sooth 
rocks.  The  channel  is  now  in  about  the  desired  position  and  has  a  low- 
water  depth  of  11  feet. 

The  amount  expended  during  the  year  June  30, 1886,  is  f  2,852.49. 

A  survey  of  June,  1886,  was  mapped,  and  an  investigation  made  of 
the  advisability  of  extending  the  project  to  give  a  greater  depth  of  water 
than  now  contemplated,  for  a  discussion  of  which  see  reports  of  the 
engineer  in  charge  and  supervising  engineer  in  Appendix. 

July  1, 1885,  amount  available $4,180  7* 

Amount  received  by  transfer  of  property  to  other  improvements 98  57 

4,279  09 
July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $2,587  49 

July  1,  1886,  outstanding  liabilities 53  87 

2,64136 

July  1,  1886,  amount  available 1,637  73 

Amount  appropriated  by  act  approved  August  5, 1886 75,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 76, 637  73 

(Amount  (estimated)  required  for  completion  of  existing  project 96, 970  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  200, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  3.) 

4.  Mouth  of  Coquille  River,  Oregon, — The  plan  of  this  improvement, 
adopted  in  1880,  is  to  afford  a  direct  free  channel  10  feet  deep  at  mean 
lower  low  water,  by  a  half-tide  jetty  or  deflecting  dike  about  3,400  feet 
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long,  built  from  the  left  bank  and  passing  800  feet  south  of  the  Eackliff 
Bock.    The  mean  rise  of  tide  above  the  reference  plane  is  4  feet. 

The  natural  channel  was  long,  tortuous,  shoal,  and  rendered  ex- 
tremely dangerous  by  numerous  rocks. 

The  amount  expended  on  the  project  to  June  30, 1885,  is  $27,455.28, 
and  has  resulted  in  the  construction  of  a  jetty  1,52$  feet  long,  but  not 
of  full  strength.  The  channel  projected  by  the  improvement  was 
opened  four  year  ago,  and  has  since  been  maintained  with  but  little  va- 
riation in  position  and  depth ;  it  is  short,  direct,  free  from  dangerous 
rocks,  and  about  double  the  depth  of  the  former  channel. 

The  amount  expended  during  the  year  June  30,  1886,  is  $414.13. 
Periodical  examinations  of  the  jetty  and  channel  were  made,  and  a  con- 
struction building  repaired  to  render  secure  property  stored  therein. 

The  amount  asked  for  is  to  extend  the  jetty  and  make  it  permanent 
by  heavy  ballast  and  riprap. 

July  1, 1885,  amouDt  available $329  81 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $104  94 

July  1, 1886,  outstanding  liabilities 27  00 

131  94 

July  1, 1806,  amount  available 197  87 

Amount  appropriated  by  act  approved  August  5,  1886 20,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 20, 197  87 

I  Amount  (estimated)  required  for  completion  of  existing  project 114, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  4.) 

5.  Vmpqua  Biver,  Oregon. — The  project  of  this  work  is  to  apply  the 
balance  of  the  appropriation  of  the  act  of  March  3, 1871,  in  rock  re- 
moval at  five  reefs  near  and  below  Scottsburg  for  a  low- water  channel  3 
feet  deep  by  50  feet  wide,  for  aiding  small  screw-vessel  navigation  from 
Scottsbnrg  down-stream. 

Previous  to  the  year  June  30,  1886,  no  work  had  been  done  on  the 
river  below  Scottsbnrg.  During  that  year  $3,891.89  were  expended  on 
the  project.  The  Scottsburg  reefs,  including  a  rock  shoal  below  the 
lower  reef  were  drilled  and,  except  the  upper  reef,  blasted. 

It  is  proposed  with  the  balance  on  hand  to  remove  the  broken  rock, 
which  will  afford  a  channel  about  2  feet  low-water  depth.  One  thou- 
sand dollars  are  asked  for  completing  the  3-foot  channel  through  the 
Scottsburg  Beefs.  The  engineer  in  charge  estimates  the  cost  of  a  needed 
4-foot  channel  from  Scottsburg  to  Gardiner,  near  the  mouth  of  the  river, 
at  $30,000. 

July  1, 1885,  amount  available $4,685  89 

Joly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julyl,  1885 $3,891  89 

Jolyl,  1886,  outstanding  liabilities 73  47 

3,965  36 

Julyl,  1886,  amount  available 720  53 

1  Amount  (estimated)  required  for  completion  of  existing  project 1, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      1,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  5.) 


364   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  V.  S.  ARMY. 

6.  Skagit,  Steilaquamish,  Nootsaclc,  Snohomish,  and  Snoqnalmie  rivers, 
Washington  Territory. — The  project  of  the  improvement  for  these  rivers, 
adopted  in  1882,  consists  in  annual  snagging  and  moderate  bar  scrap- 
ing by  a  regularly  equipped  snag-boat  for  light-draught  navigation  to 
the  natural  heads  thereof,  being  an  aggregate  length  of  river  of  about 
250  miles. 

The  natural  channels  are  deep  in  the  tidal  sections,  shoal  and  gener- 
ally rapid  in  the  upper  portions,  and  much  obstructed  by  drift  through- 
out. 

The  amount  expended  on  the  project  to  June  30, 1885,  is  829,984.39, 
and  has  permitted  partial  work  on  four  of  the  five  rivers  covered  by  the 
project  There  were  no  expenditures  during  the  year  ending  June  30, 
1886. 

The  amount  asked  for  is  to  complete  the  construction  and  appliances 
of  the  snag-boat,  operate  her  on  each  of  the  rivers  named,  reserving 
$4,000  for  a  fund  for  rebuilding  the  boat  at  the  end  of  ten  years. 

July  1, 1885,  amount  available,  inclusive  of  outstanding  liabilities .. . ....         $15  61 

July  1, 1886,  outstanding  liabilities 135  00 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 9,880  61 

f  Amount  (estimated)  required  for  continuing  existing  project 29, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    15, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  BB6.) 

7.  Chehalis  River,  Washington  Territory. — The  project  of  this  improve- 
ment, adopted  in  1882,  consists  in  annual  snagging  operations  below 
Claquato,  82  miles  from  the  river's  mouth,  at  an  estimated  cost  of  95,000. 

The  lower  river,  12  miles  from  Montesano,  the  head  of  coasting  nav- 
igation, to  Gray's  Harbor  is  free  of  bad  snags.  From  Montesano  to 
Elma,  the  bead  of  tide,  16  miles,  the  river  is  considerably  obstructed  by 
snags,  and  from  Elma  to  Gentralia,  on  the  Northern  Pacific  Railroad, 
it  was  practically  blocked  by  3  drift-jams  and  numerous  snags.  Above 
that  to  Claquato  the  river  is  tolerably  free. 

The  expenditures  on  the  project  to  June  30, 1885,  are  $5,004.93.  A 
passage  was  cut  through  the  jams  and  some  snags  removed  as  far  as 
Elma,  but  yet  not  making  navigation  practicable.  No  operations  were 
conducted  during  the  year. 

Since  previous  work  was  partial,  drift  has  accumulated  from  a  long 
suspension  of  operations. 

July  1, 1885,  amount  available $495  07 

Amount  received  by  transfer  of  property  to  other  improvements  and  by 
deposit 23  04 

518  11 
July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutetanding  July  1.  1885  .....^ $147  42 

July  1,  1886,  outstanding  liabilities 360  00 

507  42 

July  1,  1886,  amount  available 10  69 

Amount  appropriated  by  act  approved  August  5, 1886 2,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 2,510  69 
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(  Amount  (estimated)  required  for  continuing  existing  project 8, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  E  7.) 

8.  Gauging  waters  of  the  Columbia  Biver  and  principal  tributaries. — 
The  object  here  is  to  operate  an  automatic  gauge  at  Astoria  and  main- 
tain staff- gauges  above,  for  pilots'  information  and  for  record  of  tides 
and  stages  of  river,  one  service  of  the  Astoria  gauge  being  to  show  the 
condition  of  the  bar  at  the  mouth  of  the  Columbia  Biver  with  regard  to 
roughness.  It  is  also  intended  to  measure  the  tidal  and  river  volumes. 
The  amount  expended  therefor  to  June  30, 1886,  is  $1,495.27 ;  it  has 
liermitted  partial  service  of  water-gauges,  but  none  in  measuring  the 
water-volumes. 

Daring  the  last  year  the  Astoria  gauge  was  operated  for  part  of  a 
month.  Four  staff-gauges,  for  pilots'  use  on  the  Lower  Columbia, were 
renewed  and  similar  gauges  established  at  eight  places  near  bars  on  that 
river  or  on  the  Lower  Willamette.  Float-gauges  were  fixed  at  Columbia 
City  ami  Coffin  Bock,  Lower  Columbia;  day-time  highest  and  lowest 
waters  were  observed  at  these  places,  and  at  Saint  Helen's  for  part  of 
the  year  and  at  North  Portland  for  all  the  year.  The  service  was  much 
curtailed  for  lack  of  funds. 

Jul?  1, 1885,  amount  available $210  24 

JolV  1, 1&6,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 205  51 

Jnlv  1. 1886,  amount  available 4  73 

Amount  appropriated  by  act  approved  August  5, 1886 1,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 1,004  73 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1888      4, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  BBS.) 

EXAMINATIONS,     SURVEYS,     AND    CONTINGENCIES    OF    RIVERS    AND 

HARBORS. 

For  examinations  and  surveys,  for  improvements  and  for  contingencies, 
and  for  incidental  repairs  of  harbors  for  which  there  is  no  special  appro- 
priation, an  appropriation  of  $150,000  should  be  made,  of  which  sum 
#30,000  for  surveys  and  $100,000  for  contingencies,  including  incidental 
repairs  of  harbors. 

PUBLIC    WORKS,    APPROPRIATIONS   FOR   WHICH   ARE    NOT 
INCLUDED  IN  RIVER  AND  HARBOR  ACTS. 

MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT— INCREAS- 
ING WATER-SUPPLY  OF  THE  CITY  OF  WASHINGTON— ERECTION  OF 
riSII  WAYS   AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 

Officer  iii  charge,  Maj.  G.  J.  Lydecker,  Corps  of  Engineers,  with 
Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  under  his  immediate 
orders  to  April  16, 1886. 

1.  Washington  Aqueduct — The  appropriation  of  $20,000  has  been  ap- 
plied as  usual,  mainly  to  the  routine  work  involved  in  the  care  of  the 
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aqueduct  and  distribution  of  the  water-supply.  A  large  break  in  the 
30-inch  supply  main  caused  a  serious  reduction  in  the  amount  of  water 
flowing  into  the  city  during  a  period  of  thirty-six  hours,  the  time  re- 
quired for  making  the  repairs. 

Near  the  inlet  to  the  aqueduct  at  the  Great  Falls  a  new  masonry  dis- 
charging-weir  was  built  through  the  bank  of  the  Chesapeake  and  Ohio 
Canal,  and  the  old  discharging-weir  and  two  waste- weirs  were  closed 
up,  the  object  beiLgto  secure  the  water  flowing  into  the  aqueduct  from 
danger  of  pollution  by  the  waters  in  the  adjoining  canal  level. 

The  amount  required  for  the  expenses  of  the  aqueduct  and  its  ap- 
purtenances for  the  fiscal  year  ending  June  30, 1888,  is  $20,000.  In  ad- 
dition, the  officer  in  charge  of  the  work  renews  his  recommendation  of 
last  year  in  relation  to  certain  improvements  at  the  Receiving  Beservoir 
and  at  the  Great  Falls,  which  are  designed  to  secure  the  water-supply 
against  all  danger  of  contamination  from  surface  drainage.  The  esti- 
mated cost  of  the  work  is,  in  round  numbers,  $125,000,  and  the  appro- 
priation of  this  sum  is  commended  to  the  favorable  consideration  of 
Congress,  in  view  of  the  importance  of  doing  everything  possible  to 
insure  a  delivery  of  the  Potomac  water  in  its  purest  natural  condition. 

July  1,  1885,  amount  available $20, 000  00 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $18,969  13 

July  1,  1886,  outstanding  liabilities 1.030  87 

20,000  00 

Amount  appropriated  by  act  approved  J  one  30,  1886 20, 000  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 

(See  Appendix  S  S  1.) 

2.  Inereasing  the  water-supply  of  Washington,  D.  ft — The  approved 
project  for  this  work  comprises,  first,  the  extension  of  the  dam  at  the 
Great  Falls  of  the  Potomac  across  Conn's  Island  and  the  Virginia  Chan- 
nel to  the  Virginia  shore,  and  the  completion  of  the  whole  to  an  eleva- 
tion of  148  feet  above  mean  high  tide  at  the  navy-yard,  this  elevation 
being  about  15  inches  above  the  crest  of  the  old  dam  across  the  Mary- 
land Channel  of  the  river;  second,  the  extension  of  the  aqueduct  by 
a  tunnel  about  20,700  feet  long,  from  the  terminus  of  the  conduit  at 
Drovers'  Best  (Distributing  Beservoir)  to  the  site  of  a  new  reservoir 
near  Howard  University;  third,  construction  of  a  new  reservoir  at  that 
place  capable  of  holding  about  300,000,000  gallons;  fourth,  making  the 
necessary  main  connections  for  taking  the  water  from  the  new  reservoir 
into  the  system  of  supply-mains  for  the  city. 

Contracts  for  the  dam,  tunnel,  and  reservoir  were  made  in  the  fall  of 
1883,  and  operations  have  been  in  progress  under  these  contracts  since 
that  time. 

It  was  expected  that  work  on  the  dam  would  be  completed  in  the  fall 
of  1885,  but  the  contractors,  having  experienced  considerable  trouble 
on  account  of  high  water,  did  not  succeed  in  so  doing,  and  the  work 
was  carried  over  into  the  past  spring.  At  the  close  of  the  fiscal  year  it 
had  been  completed  with  the  exception  of  about  192  linear  feet  of  cop- 
ing.   The  whole  work  will  be  finished  during  the  present  season. 

On  the  twnnel  the  work  of  excavation  in  the  several  headings  aggre- 
gated 13,500  linear  feet,  of  which  745  linear  feet  were  lined  with  masonry, 
at  the  commencement  of  the  last  fiscal  year.  Operations  were  con- 
tinued until  February  1, 1886,  when  it  became  necessary  to  suspend 
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work  because  the  appropriation  was  about  exhausted,  the  balance  then 
available  being  only  $1,571.93,  and  this  was  held  to  protect  the  tunnel 
from  damage  by  flooding  during  the  suspension  of  work,  pending  action 
in  Congress  in  relation  to  the  additional  appropriation  that  had  been 
asked  for  in  the  last  annual  report  and  again  urgently  recommended 
in  a  special  communication  that  was  forwarded  to  Congress  by  the 
Secretary  of  War,  under  date  of  January  15, 1886  (published  as  House 
Ex.  Doc.  No.  39,  Forty -ninth  Congress,  first  session).  Action  was  de- 
layed, however,  until  this  balance  was  exhausted,  whereupon  Congress 
1  made  a  special  supplementary  appropriation  of  $5,000  to  continue 
pumping  operations.  At  the  close  of  the  fiscal  year  this  appropriation 
was  reduced  to  $231.03.  Since  then  the  general  deficiency  bill  has  passed 
both  houses  of  Congress,  and  contains  the  necessary  appropriation  for 
resuming  work  (but  the  bill  has  not,  at  this  writing,  become  a  law). 

The  length  of  excavation  accomplished  during  the  fiscal  year  was 
5,040.2  linear  feet,  and  745  linear  feet  of  tunnel  was  lined  with  masonry, 
making  the  total  length  of  excavation  18,538.2  feet,  or  about  3£  miles, 
of  which  1,490  feet  was  lined  with  masonry.  The  excavation  is  now  con- 
tinuous for  a  distance  of  16,327  feet,  or  a  little  over  3  miles,  from  the 
west  end  of  the  tunnel.  There  remains  a  distance  of  about  2,150  feet  to 
be  excavated,  when  the  tunnel  will  be  "  holed  "  through  from  end  to  end. 
The  sum  named  in  the  general  deficiency  bill  for  continuing  this  work  is 
$395,000,  and  operations  will  be  resumed  as  soon  as  it  becomes  available. 
The  above  amount  was  that  estimated  as  necessary  to  complete  the 
tunnel  before  the  suspension  of  operations ;  but  the  officer  in  charge  of 
the  work  is  of  opinion  that  the  ultimate  cost  of  completion  will  be  in- 
creased as  the  direct  result  of  the  suspension,  which  has  now  lasted  for 
a  period  of  six  months;  but  he  is  unable  to  submit  any  estimate  of  the 
probable  amount  of  increase  until  after  a  thorough  examination,  and 
that  cannot  be  made  until  work  on  the  tunnel  is  resumed. 

Work  on  the  reservoir  was  continued  during  the  year,  but  the  progress 
has  been  slow;  the  principal  feature  of  the  work  is  the  excavation  of 
about  850,000  cubic  yards  of  earth  and  its  embankment  to  form  a  mass- 
ive dam,  and  the  laying  of  about  76,000  square  yards  of  dry  stone  pav- 
ing on  the  slopes  of  the  reservoir  and  dam.  On  the  30th  of  June,  1886, 
the  total  amount  of  excavation  was  727,329  cubic  yards,  and  of  paving 
39,414  square  jfards,  of  which  232,033  cubic  yards  of  excavation  antfc 
19,722  square  yards  of  paving  was  done  during  the  past  fiscal  year; 
daring  the  same  time  about  3,700  linear  feet  of  masonry  conduits  or 
sewers,  for  intercepting  the  flow  of  storm-waters,  sewage,  &c,  were  con- 
structed. The  general  deficiency  bill  contains  an  item  of  $160,000  for 
continuing  the  work,  and  this,  it  is  believed  from  all  that  can  now  be 
foreseen,  will  be  sufficient  to  complete  the  work  in  all  its  essential 
features. 

Nothing  of  moment  was  done  on  the  main  connections  during  the  past 
fiscal  year,  this  part  of  the  work  having  been  completed  during  the  pre- 
ceding year,  so  far  as  anything  can  be  done  until  the  effluent  gate- house 
is  constructed  at  the  reservoir,  when  the  outlet-main,  75  inches  in  di- 
ameter, will  be  connected  with  that  structure.  The  balance  available 
for  this  purpose  is  $2,847.48,  and  will  probably  be  sufficient.' 

There  has  been  expended  to  June  30, 1886,  for  land  damages,  water 
rights,  and  damages  to  Chesapeake  and  Ohio  Canal,  the  sum  of  $248,152.19, 
of  wbicb  $15,189,51  applies  to  the  past  fiscal  year. 
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July  1,  1S-.5,  amount  unexpended $615,310  81 

Amount  appropriated  by  act  approved  March  26, 1880 5,000  00 

620,310  81 
July  1,  1886,  amount  expended  during  fiscal  year,  exclusivo  of 

liabilities  outstanding  July  1. 1885 f380,162  66 

July  1,  1£86,  outstanding  liabilities,  including  retained  per- 
centages   116,119  24 

496,381  91 

July  1,  1880,  amount  available 124.028  91 

C  Amouut  appropriated  by  act  approved  August  4,  1886 555,000  00 

(  Amount  available  for  fiscal  year  ending  June  30,  1887 679,028  91 

(Sec  Appendix  SS  2.) 

3.  Erection  offish-ways  at  Great  Falls. — The  project  for  this  work  pro- 
vides for  building,  in  the  Maryland  Channel  or  Falls  Branch  of  the  Po- 
tomac Kiver,  a  fish- way  in  six  sections,  in  accordance  with  detailed 
plans  and  specifications  that  were  prescribed  by  the  United  States 
Commissioner  of  Fish  and  Fisheries,  in  pursuance  of  the  act  of  Con- 
gress approved  July  15, 1882. 

Active  operations  were  commenced  in  June,  1885,  under  contract 
executed  towards  the  end  of  the  preceding  month,  and  continued  until 
the  close  of  October;  at  that  time  a  flood  in  the  river  carried  away  the 
protecting  dams,  destroyed  one  section  of  the  fish-way,  and  caused  dam- 
age to  the  others  that  were  in  process  of  construction,  the  precise  ex- 
tent of  which  is  as  yet  unknown,  for  the  reason  that  they  have  remained 
submerged  since  that  date.  Operations  were  then  suspended  and  the 
contract  terminated,  in  pursuance  of  the  recommendation  of  the  officer 
in  charge  of  the  work,  who  is  of  the  opinion  that  they  were  not  planned 
with  sufficient  strength  to  resist  the  effect  of  floods  in  that  locality. 

No  estimate  is  submitted  at  this  time  for  completing  the  work,  for 
the  reason  that  no  intelligent  computation  of  the  cost  can  be  made  un- 
til the  flow  of  water  which  now  submerges  the  damaged  portions  has 
been  diverted  and  the  exteut  of  damages  determined.  Steps  to  ac- 
complish this  have  been  taken,  and  the  matter  will  be  made  the  sub- 
ject of  special  report  and  estimate  at  a  later  date. 

Jnly  1,  1885,  amount  unexpended $47,640  13 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

w  outstanding  July  1,  1885 38,263  81 

Jnly  1,  1886,  amount  available 9,376  51 

(See  Appendix  8  8  3.) 

IMPROVEMENT    AND    CARE    OP    PUBLIC  BUILDINGS  AND  GROUNDS  IK 

THE  DISTRICT  OP  COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  John  M.  Wilson,  Corps  of  Engineers, 
colonel,  U.  8.  A.  s 

At  the  Executive  Mansion,  the  entire  old  copper  roof,  which  leaked 
badly,  was  removed  and  replaced  with  first-quality  dipped  Martin- 
Siemens  steel  roofing-plates ;  the  area  thus  covered  was  about  18,000 
square  feet;  the  fifty-nine  telegraph  wires  which  were  stretched  across  the 
roof  were  removed  during  the  year;  the  conservatory  and  greenhouses 
were  painted,  and  minor  repairs  made  to  the  mansion,  greenhouses,  and 
stables. 

A  new  plant-house  and  two  new  brick  cold-frames  were  erected,  aud 
numerous  minor  repairs  and  improvements  made  to  the  greenhouses 
and  grounds  at  the  nurseries. 


RIVER  AND  HARBOR   IMPROVEMENTS.  369 

In  addition  to  the  work  performed  for  maintaining  in  good  condition 
the  improved  public  reservations,  extensive  improvements  were  made 
at  Washington  Circle,  Garfield  Park,  Smithsonian  and  Seaton  parks, 
ind  at  the  South  Carolina  Avenue  reservation. 

Water-pipes  were  laid  and  water  introducedinto  sixteen  reservations. 
Five  unimproved  reservations  were  improved  during  the  year,  as  fol- 
lows: 

One  at  corner  of  Massachusetts  avenue  and  Twenty-first  street, 
northwest 

One  at  corner  of  Massachusetts  avenue  and  Fifth  street,  northwest 

One  at  corner  of  New  Jersey  avenue  and  Second  street,  northwest. 

One  at  corner  of  Pennsylvania  avenue  and  Ninth  street,  southeast. 

One  at  corner  of  Pennsylvania  avenue  and  Tenth  street,  southeast 

The  officer  in  charge  has  endeavored  to  distribute  the  new  improve- 
ments made  through  various  sections  of  the  city. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge, 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
June  30, 1888.    His  estimates  are  as  follows : 

FarimpTovment  and  care  of  public  grounds $170,500 

For  compensation  of  persons  employed  upon  public  buildings  and  grounds. .  51, 100 
For  replacing  the  overhead  system  of  telegraph  wires  with  duplicate  six- 

conductor  underground  cable,  and  for  care  and  repair  of  lines 10, 000 

For  copying  the  original  map  of  Washington  City 400 

For  contingent  and  incidental  expenses  of  the  Office  of  Public  Buildings 

and  Grounds 500 

For  rent  of  Office  Public  Buildings  and  Grounds 900 

(See  Appendix  TT.) 

BRIDGING  NAVIGABLE  WATEES  OF  THE  UNITED  8TATES 

1.  Bridge  across  the  Mississippi  River  at  Keithsburg,  in  the  State  of 
Illinois. — The  plan  and  location  of  this  bridge,  authorized  by  act  of 
April  26, 1882,  were  approved  by  the  Secretary  of  War,  July  6, 1885, 
on  condition  that  certain  modifications  be  made  thereto,  and  having 
been  modified  accordingly,  were  finally  approved  October  13, 1885. 

(See  Appendix  U  XT  1.) 

2.  Stone  arch  bridge  across  the  west  channel  of  the  Mississippi  River  at 
Minneapolis,  Minnesota. — In  consequence  of  representations  made  to  the 
War  Department,  that  the  construction  of  this  bridge,  proposed  to  be 
built  by  the  city  of  Minneapolis,  under  authority  of  the  legislature  of 
Minnesota,  might  imperil  not  only  the  expensive  works  constructed 
by  the  United  States  for  the  preservation  of  the  Falls  of  Saint  An- 
thony, but  ultimately  destroy  the  falls  themselves,  at  the  request  of 
parties  interested,  and  in  view  of  the  contrariety  of  opinion  existing  in 
relation  thereto,  a  Board  of  Engineer  Officers  was  constituted  to  ex- 
amine the  subject  and  report  its  conclusions. 

i  The  report  of  the  Board  was  duly  submitted  to  the  War  Department 
tod  returned  to  this  office,  with  opinion  that  there  not  appearing  to  be 
(any  injury  probable  to  the  works  constructed  by  the  General  Govern- 
aaent  at  the  falls  by  the  erection  of  the  proposed  bridge,  in  view  of  the 
opinion  of  the  Attorney-General  of  May  1, 1885,  in  the  matter  of  the 
■nilroad  bridge  at  Saint  Paul,  the  Secretary  of  War  has  no  authority 
«pon  other  grounds  to  interfere  with  or  to  regulate  the  construction. 

(See  Appendix  IT  U  2.) 

3.  Proposed  bridge  on  the  Ohio  River,  at  or  near  Cairo,  Illinois. — The 
Committee  of  Commerce  of  the  House  of  Representatives  having  trans- 
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m  it  ted,  with  request  for  suggestions  of  the  War  Department,  bill  H.R. 
6047,  Forty-ninth  Congress,  lirst  session,  "  to  authorize  the  Chicago, 
Saint  Louis  and  New  Orleans  Railroad  Company  and  the  Illinois  Cen- 
tral Railroad  Company,  or  either  of  them,  to  construct  a  bridge  at  or 
near  Cairo,  Illinois,"  in  view  of  the  great  importance  of  the  interests 
involved  and  the  difficulty  and  expense  attending  the  construction  of 
a  bridge  at  the  locality  proposed,  it  was  deemed  expedient,  with  the 
sanction  of  the  Secretary  of  War,  to  refer  the  bill  in  question  to  a  Board 
of  Engineer  Officers  for  examination  and  report. 

The  Board,  after  giving  the  subject  full  investigation  and  study, 
reached  the  unanimous  conclusion  "  that  no  modification  of  the  act  ap- 
proved February  14, 1883,"  [supplementary  to  the  act  of  December  17, 
1872,  prescribing  the  dimensions  of  bridges  across  the  Ohio  River],  "can 
be  recommended  which  would  tend  to  lessen  ite  requirements,  and  es- 
pecially that  prescribed  in  the  final  proviso  of  section  2,  which  fixes  a 
clear  height  of  53  feet  above  local  highest  water,  measured  to  the  lowest 
part  of  the  channel-span,  as  the  minimum  for  a  continuous  bridge  with- 
out a  draw." 

The  Board  also  "  unanimously  decided  to  report  adversely  to  the 
construction  of  a  draw-bridge  at  Cairo."  *  *  *  "A  low  draw-bridge 
with  clear  headway  of  only  15  feet  at  high  water,  with  openings  on 
each  side  of  160  feet  in  the  clear,  as  proposed  in  the  bill,  is  regarded  by 
the  Board  as  entirely  inadmissible.  Such  a  bridge  would  be  an  intol- 
erable obstruction  to  navigation  at  all  boating  stages,  and,  in  the  opin- 
ion of  the  Board,  should  not  be  seriously  considered." 

The  conclusions  of  the  Board  were  concurred  in  by  the  Chief  of  Engi- 
neers and  by  the  War  Department  and  printed  as  House  Mis,  Doc. 
No.  339,  Forty-ninth  Congress,  first  session. 

(See  Appendix  U  U  3.) 

i 

4.  BridgeoftheSelma  Bridge  Company  acrossthe  Alabama  River aXSelma,  j 

Alabama. — Representations  having  been  made  that  this  bridge,  which  j 
was  being  built,  would  be  likely  to  create  an  obstruction  to  the  naviga-  ; 
tion  of  the  Alabama  River,  the  subject  was  referred,  with  the  approval  ! 
of  the  Secretary  of  War,  to  a  Board  of  Engineer  Officers  for  consider*  j 
tion,  with  instructions  to  report  its  recommendations,  having  in  view  j 
the  requirements  of  section  8  of  the  river  and  harbor  act  of  July  5,  ■ 
1884. 

The  Board  in  its  report,  March  25, 1886,  regarded  the  bridge  in  qo»  . 
tion  a  serious  obstruction  to  navigation,  and  recommended  that  the  : 
Selma  Bridge  Company  be  required  to  prepare  a  channel  for  the  pas- 1 
sago  of  boats,  between  the  pivot-pier  and  die  north  bank  of  the  river, ' 
for  all  stages  of  water  exceeding  a  24-foot  stage ;  with  the  understand- 
ing  that,  if  at  any  time  in  the  future,  it  should  be  necessary  to  provide 
further  facilities  for  navigation,  the  bridge  company  shall  then  be  re- 
quired to  alter  and  change  the  bridge,  at  its  own  expense,  in  such  man- 
ner as  may  be  proper  to  secnre  free  and  complete  navigation  without 
impediment. 

The  recommendation  of  the  Board  was  concurred  in  by  this  office  and 
by  the  War  Department. 

(See  Appendix  U  U  4.) 

5.  Changes  in  the  original  plan  of  tlie  bridge  across  the  Ohio  River  alt 
Henderson,  Kentucky. — This  bridge,  as  constructed,  differs  in  plan  from 
that  recommended  September  24, 1881,  by  a  Board  of  Engineer  Officers, 
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and  approved  by  the  Secretary  of  War  October  11, 1881,  as  appears  in 
annual  report  of  this  office  for  1882,  page  1989. 

There  being  nothing  in  print  to  show  when  and  in  what  manner  the 
changes  were  authorized,  the  correspondence  relating  thereto  is  inserted 
in  the  appendix  of  this  report  for  convenience  of  reference,  and  to  com- 
plete the  printed  record. 

(8ee  Appendix  IT  17  5.) 

6.  In  consequence  of  provisions  of  section  2  of  the  river  and  harbor  act 
of  July  5, 1884,  which  require  the  Secretary  of  War  to  report  to  Con- 
gress whether  any  bridges,  causeways,  or  structures,  erected  or  being 
erected,  interfere  with  free  and  safe  navigation,  and  if  so,  to  report  the 
beat  mode  of  altering  or  constructing  them,  with  the  view  of  supplying 
Ike  information  desired,  officers  under  direction  of  this  office  were  in- 
structed to  submit  reports  covering  all  facts  necessary  to  enable  the 
Secretary  of  War  to  comply  with  the  terms  of  the  act.  A  communica- 
tion containing  reports  received  in  compliance  with  these  instructions, 
and  comprising  all  instances  reported  to  this  office  up  to  date  of  inter- 
ference with  free  and  safe  navigation  by  bridges  and  other  structures, 
was  transmitted  to  the  Senate  December  18, 1885,  and  printed  as  Sen- 
ate Ex.  Doc.  No.  J  2,  Forty-ninth  Congress,  first  session. 

PRINTING    AND     DISTRIBUTION    OF    CHARTS   OF   THE 
NORTHERN    AND   NORTHWESTERN   LAKE.S. 

Under  the  supervision  of  this  office  the  following  engraved  copper- 
plates of  charts  of  the  Northern  and  Northwestern  lakes  have  been 
dectroty)ied : 

Lake  Michigan  Coast  Chart  No.  4,  Niagara  Falls. 

The  following  charts  have  been  photolithographed  and  an  edition 
printed : 

Bofifclo  Harbor,  scale  t*W* 

Erie  Harbor,  scale  ttW- 

feint  Lawrence  River  Detail  Sheets  Nos.  1,  2,  3,  4,  5,  and  6,  scale  rahnf- 

Daring  the  year  4,537  charts  were  issued  nnder  the  supervision  of 
Lieut,  Col.  O.  M.  Poe,  Corps  of  Engineers,  1,212  of  which  were  sold  at 
30  cents  each,  and  the  amount,  $363.60,  turned  into  the  Treasury. 

Amount  appropriated  by  act  approved  March  3, 1885 $3,000  00 

June  30, 18d6>  amount  expended  daring  the  fiscal  year 2,544  04 

Amount  available  for  the  fiscal  year  iSfc-W 2,000  00 

Amount  required  for  survey  of  Northern  and  Northwestern  lakes  for  fiscal 
year  ending  Jane  30, 1888,  namely,  for  printing  and  issuing  charts  for 
the  use  of  na vi  gators,  and  electroty ping  copper-plates  for  chart-printing .    2, 000  00 

MILITARY   AND   GEOGRAPHICAL   MAPS. 

The  following  maps  have  been  photolithographed  and  an  edition 
printed: 

Map  of  the  Department  of  Dakota,  scale  noionoi  D7  Lieut.  John  Biddle.  Corps  of 
Engineers,  1886. 


toocer,  Corps  of  Engineers,  1886. 

Map  of  part  of  Turkey  in  Europe,  in  seven  sheets. 

Kspof  the  Arkansas  River  from  Little  Rock  to  its  month,  in  22  sheets,  scale  1  inch 
w  8,400  feet,  made  under  the  direction  of  Capt.  II.  S.  Taber,  Corps  of  Engineers,  1886, 
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Map  of  the  United  States  and  Texas  boundary  line,  determined  and  surveyed  in 
1857-'58-'59-'60,  by  J.  H.  Clark,  United  States  Commissioner:  scale,  yroWv 

The  compilation  of  a  map  of  Central  America  on  a  scale  of  Tiriutf*  baa  been  com- 
menced and  considerable  progress  made. 

The  compilation  of  a  map  of  the  United  States  on  a  scale  of  gooioop  h**  been  com- 
menced. 

Amount  appropriated  by  aot  approved  March  5, 1885 t&>000  W 

June  30, 1686,  amount  expended  during  the  fiscal  year 910  56 

RECONNAISSANCES  AND  EXPLORATIONS. 

The  following  officers  of  the  Corps  of  Engineers  have  been  on  duly 
at  the  headquarters  of  the  Army  and  at  the  divisions  and  departments, 
engaged  in  preparing  such  maps  and  making  such  surveys  as  were  re- 
quired by  their  respective  commanding  officers : 

Gapt.  James  F.  Gregory,  lieutenant-colonel  and  aid-de-camp  to  the 
Lieutenant  General  at  headquarters  of  the  Army,  to  October  10, 1885. 

Maj.  Thomas  II.  Handbury,  at  headquarters  Division  of  the  Missouri 

Maj.  W.  E.  Livennore,  at  headquarters  Department  of  Texas,  to 
March  15, 1886. 

Oapt.  D.  G.  Einginan,  at  headquarters  Department  of  the  Platte. 

Lieut.  Eugene  Griffin,  at  headquarters  Division  of  the  Atlantic  and 
Department  of  the  East,  from  September  7, 1885,  to  May  29, 1886. 

Lieut.  Thomas  L.  Gasey,  at  headquarters  Division  of  the  Pacific  and 
Department  of  California. 

Lieut.  Theodore  A.  Bingham,  at  headquarters  Department  of  Arizona, 
to  August  13, 1885 ;  Lieut.  E.  J.  Spencer,  from  February  1,  1886,  to 
date. 

Lieut.  John  Biddle,  at  headquarters  Department  of  Dakota. 

Lieut.  Edward  Burr,  at  headquarters  Department  of  the  Columbia, 
from  October  22, 1885. 

Maj.  T.  H.  Handbury,  engineer  officer  headquarters  Military  Division 
of  the  Missouri,  reports  that  his  work  has  consisted  in  collecting  geo- 
graphical information  for  the  improvement  of  existing  maps,  and  in 
making  copies  of  maps  of  military  posts,  scouts,  reconnaissances,  and 
of  military  and  Indian  reservations  for  use  at  division  headquarters. 

Gapt.  D.  G.  Kingman,  engineer  officer,  headquarters  Department  of 
the  Platte,  reports  that  he  has  surveyed  and  plotted  a  tract  of  80  acres 
of  land  lying  north  and  northwest  of  Fort  Omaha,  with  a  view  to  its 
purchase  by  the  Government  for  a  rifle  range,  surveyed  and  re-estab- 
lished the  southern  boundary  of  the  military  reservation  at  Fort  D.  A 
Russell ;  also  surveyed  and  set  out  a  rifle  range  at  Bellevue,  Kebr.  A 
map  of  the  department  is  being  compiled  nnder  his  direction. 

Gaptain  Eingman  has  also  been  engaged  in  the  construction  of  roads 
and  bridges  in  the  Yellowstone  National  Park,  in  accordance  with  the 
provisions  of  an  act  of  Congress  approved  March  3, 1883. 

Lieut.  T.  L.  Gasey,  engineer  officer,  Division  of  the  Pacific  aud  De- 
partment of  California,  reports  that  operations  have  been  carried  on  as 
follows: 

Triangulation  of  proposed  rifle  ranges  for  skirmish  firing  on  the 
Presidio  Reservation,  photographing  military  implements,  copying,  en- 
larging, and  reducing  maps  and  drawings  by  photography,  and  the 
preparation  of  a  new  map  of  the  Department  of  California.  In  addi- 
tion to  his  duties  as  engineer  officer  of  the  division  and  department  he 
has  performed  the  duties  of  inspector  of  rifle  practice  for  the  Depart- 
ment of  California,  and  by  order  of  the  President,  dated  War  Depart- 
ment, Adjutant  General's  Office,  Washington,  September  24, 1885,  was 
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detailed  as  one  of  the  commission  to  ran  and  mark  the  boundary  line 
between  a  portion  of  the  Indian  Territory  and  the  State  of  Texas,  in 
connection  with  a  similar  commission  to  be  appointed  by  the  State  of 
Texas. 

Lieut.  John  Biddle,  engineer  officer  of  Department  of  Dakota,  re- 
ports the  survey  of  the  boundary  line  of  Fort  Buford  Military  Beserva- 
tion  by  Lieut.  J.  E.  Wilson,  Fifth  Infantry,  also  an  examination  and 
report  by  the  same  officer  of  the  irrigating  ditches  at  the  Indian  Agencies 
at  Poplar  Creek  and  Wolf  Point,  Montana  Territory,  also  a  reconnais- 
sance made  by  himself  from  Fort  Shaw,  Montana,  to  the  Jocko  Indian 
Agency  and  return,  to  ascertain  the  practicability  of  the  mountain 
passes  in  that  vicinity.  A  new  map  of  the  Department  of  Dakota  has 
been  completed,  photolithographed,  and  distributed  throughout  the 
department.  New  information  is  being  collected  of  the  country  sur- 
rounding the  various  military  posts  in  the  department 

Lieut.  Edward  Burr,  engineer  officer  Department  of  the  Columbia, 
entered  upon  his  duties  October  22,  1885,  relieving  acting  engineer 
officer  Capt.  J.  W.  MacMurray,  First  Artillery,  and  reports  that  opera- 
tions have  been  carried  on  as  follows : 

A  boat  reconnaissance  of  Pend  d'Oreille  Biver  from  Sand  Point, 
Idaho  Territory,  to  the  month  of  Sullivan's  Gulch,  Washington  Terri- 
tory, was  made  during  the  month  of  August,  1885,  by  Lieut.  W.  B.  Aber- 
crombie,  Second  Infantry.  Lines  of  levels  were  run  upon  the  Vancouver 
Military  Reservation  in  connection  with  the  sewerage  system,  contour 
map,  and  for  road  and  building  purposes.  A  survey  of  the  old  roads 
in  the  timber  reserve  was  made,  and  new  roads  located  in  the  post  re- 
serve. The  work  of  revision  of  the  progress  sheets  of  the  department 
has  been  continued.  Plans  were  prepared  for  new  and  proposed  build- 
ings for  the  Quartermaster's  Department.  New  plans  of  occupied  posts 
in  the  department,  on  a  small  scale,  are  being  prepared  for  publication. 
A  large  number  of  drawings,  tracings,  and  blue  prints  have  been  made 
for  the  use  of  the  Quartermaster's  Department,  Chief  Ordnance  Officer, 
and  other  staff  officers,  during  the  year. 

Lieut.  T.  A.  Bingham,  engineer  officer  department  of  Arizona,  from 
July  1, 1885,  to  August  13, 1885.  Capt.  C.  W.  Williams,  assistant  quar- 
termaster, acting  engineer  officer  from  August  13, 1885,  to  November 
6, 1885.  Capt.  J.  F.  Weston,  commissary  of  subsistence,  acting  engi- 
neer officer  from  November  6, 1885,  to  February  1, 1886.  Lieut.  B.  J. 
Spencer,  engineer  officer,  February  1, 1886.  During  portions  of  the 
months  of  February  and  April,  and  the  month  of  March,  Lieutenant 
Spencer  was  engaged  in  a  compass  and  odometer  survey  of  Cochise  and 
the  eastern  portion  of  Pima  counties  in  Arizona.  This  work  was  plotted 
and  a  map  prepared  on  a  scale  of  4  miles  to  1  inch. 

E8TIMATE  FOR  AMOUNT  REQUIRED  FOR  SURVEYS  AND 
RECONNAISSANCES  IN  MILITARY  DIVISIONS  AND  DE- 
PARTMENTS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military  res- 
ervations by  the  engineer  officers  attached  to  the  several  headquarters 
of  military  divisions  and  departments,  being  an  average  of  $5,000  for 
each  of  eight  military  divisions  and  departments  west  of  the  Mississippi 
River,  $40,000 ;  for  publication  of  maps  for  use  of  the  War  Department, 
•10,000;  total,  $50,000. 
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OFFICE  OF  THE   CHIEF  OF  ENGINEERS. 

i 

In  the  labors  of  the  office  the  Chief  of  Engineers  was  assisted  on  the  I 
30th  of  Jane  by  the  following  officers  in  charge  of  the  several  divisions: 

Lieut  Col.  John  M.  Wilson,  colonel,  TJ.  S.  A. 

First  Division. — Fortifications  and  Surveys  relating  thereto — Ansa* 
ment  of  Fortifications^-Sites  for  Engineer  Defenses — Boards  of  Engineer*: 
for  Defenses.  \ 

Second  Division.— Battalion  of  Engineers— Engineer  School  of  Ap- 
plication and  Engineer  Depot  and  Post — Professional  Papers  and  Inform- 
ation — Personnel — Orders — Military  Reservations — Land  Files. 

Col.  John  G.  Parke,  brevet  major-general,  IT.  S.  A. 

Third  Division. — Improvement  of  Rivers  and  Harbors  and  Survey 
relating  thereto — Bridging  Navigable  Waters  of  the  United  States — PubU 
Buildings  and  Grounds  and  Washington  Aqueduct. 

Capt.  Henry  M.  Adams. 

Fourth  Division. — Accounts  for  Disbursements — Contracts — Retun* 
of  Engineer  Property  and  Instruments — Applications  for  Remittance*— 
Appropriations  and  Estimates — Blank  Forms. 

Fifth  Division. — Survey  of  the  Lakes — Explorations  and  Surrey*— 
Reconnaissances — Maps — Instruments — Claims. 
Very  respectfully,  your  obedient  servant, 

J.  O.  Duane, 
Brig.  Oen.}  Chief  qf  Engineer*. 

Hon.  William  C.  Endicott, 

.Secretary  of  War. 


STATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICERS  OF 
THE  CORPS  OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE 
30  1866. 


Rake  and  kamx. 


BKIGADIKR-GEXKRAL 
AND   CHTEF  OF 


John  Newton 

BwU  Mojor-Qeneral. 


COLOHXU&. 

Charles  S.  Stewart. 


Charles  E.  Blunt. 


Janes  C.  Dnane 

BwL  Brig.  Qmerdl. 


Duties. 


In  command  of  the  Corps  of  Engineers  and  in  charge  of  the 
Engineer  Department.  Charged  with  the  supervision  of 
such  matters  connected  with  construction  of  jetties  and 
other  works  at  South  Pass,  Mississippi  River,  as  require 
the  action  of  the  Secretary  of  War  In  charge  of  the  re- 
moval of  obstructions  in  the  East  River  and  Hell  Gate,  N. 
Y.  Member  of  Joint  Commission  to  supervise  the  con- 
struction of  the  Washington  National  Monument.  Di- 
rected by  the  President  to  co-operate  with  the  authorities 
of  the  State  of  New  York  in  examining  and  deciding  upon 
exterior  pier  and  bulkhead  lines  on  Hudson  River  from 
State  dam  at  Troy  to  the  city  of  Hudson.  Member  of  the 
Lighthouse  Board.  Member  of  Board  of  Officers  and 
Civilians  to  examine  and  report  at  what  ports  fortifica- 
tions or  other  defenses  are  most  urgently  required,  <fcc. 


In  charge  of  the  construction  of  Fort  Winfield  Scott,  and 
batteries  at  Fort  Mason,  and  fortifications  at  Angel  Island 
in  San  Francisco  Bay,  and  at  San  Diego,  Cal.  In  charge 
of  the  improvement  of  the  harbor  at  San  Diego,  Cal. 
Senior  member  of  Board  of  Engineers  for  the  Pacific  Coast. 

In  charge  of  Forts  Knox,  Popham,  Gorges,  Scammel,  Mc- 
Clary,  and  batteries  at  Portland  Head  and  Gerrish's 
Island,  Me.,  and  Fort  Constitution  and  battery  at  Jerry's 
Point,  N.  H.,  and  of  construction  of  Fort  Preble,  Me.  In 
charge  of  the  improvement  of  the  harbors  at  Bangor,  Bel- 
fast, Rockland,  and  Portland,  Me.,  and  Portsmouth,  N. 
H.  In  charge  of  the  improvement  of  the  rivers  Penobscot 
and  Kennebunk,  Me.,  and  Cocheco,  N.  H.,  Saoo  River 
Breakwater,  Lubeo  Channel,  and  Moose-a-beo  Bar,  Me. 
In  charge  of  preliminary  examination  and  of  survey  of 
Saco  River.  To  take  steps  towards  the  removal  of  wreck 
of  schooner  Waldemar  in  Belfast  Harbor,  Me.  Supervis- 
ing Engineer  over  districts  embracing  works  in  charge  of 
Majors  Smith,  Overman,  and  M.  B.  Adams,  and  Captain 
Magnire. 

Member  and  President  of  the  Board  of  Engineers.  Senior 
member  of  Board  of  Visitors  for  Engineer  School  of  Appli- 
cation at  Willeto  Point,  N.  Y.  Engineer  3d  Lighthouse 
District.  Member  of  Board  of  Engineer  Officers  for  the 
examination  of  certain  officers  of  the  Corps  with  view  to 
their  promotion. 
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Rank  and  name. 


LIEUTENANT- COLONEX8. 

(continued.) 


Orlando  M.  Poe 

Bvt.  Brig,  General. 


David  C.  Houston 

Bvt.  Colonel. 


Duties. 


In  charge  of  the  construction  of  Fort  Wayne,  Mica,  la 
charge  of  the  improvement  of  the  harbors  at  Cheboygan 
and  An  Sable  on  Lake  Huron  and  Alpena  at  Thunder  Bey, 
and  of  the  construction  of  harbor  of  refuge  on  Lake  Hjs- 
ron ;  of  the  improvement  of  the  Saint  Mary's  Falls  Canal 
and  River,  and  of  the  rivers  Detroit,  Saginaw,  and  Clinton, 
Mich.,  and  Hay  Lake  Channel  of  the  Saint  Mary's  River:*? 
removing  bar  at  ice-harbor  of  refuge  at  Belle  River,  Hon.; 
and  construction  of  dry-dock,  Saint  Mary's  Falls  Canal. 
In  charge  of  Saint  Clair  Flats  Canal  and  Saint  MuyY 
Falls  Canal,  Mich.    In  charge  of  issuing  charts  of  North- 
ern and  Northwestern  Lakes,  and  of  water-level  obserrs* 
tions  on  Lake  Huron.    In  charge  of  preliminary  examina- 
tion and  of  survey  of  Saint  Clair  River.    To  cause  plana,  e* 
timates,  and  specifications  for  dry-dock,  at  the  Saint  MarrV 
Falls  Ship  Canal,  above  the  locks,  and  also  to  report] 
whether  the  old  locks  oan  be  used  for  a  dry-dock,  and  tat 
cost  of  fitting  the  same  for  that  purpose.   Member  of  Boa** 
of  Engineer  Officers  on  plan  for  look  and  dam  at  Grant 
Rapids,  Wabash  River;  on  proposed  bridge  across  ta* 
Mississippi  River  at  Minneapolis,  &c.,  and  on  bridge  ewer 
the  Ohio  River  at  or  near  Cairo,  ILL 

Supervising  Engineer  of  the  districts  embracing  woifci  in 
charge  of  Majors  Damrell  and  Heuer,  and  Captains  Hoxm 
and  Rossell.  Member  of  Board  of  Engineer  Officers  to  con- 
sider question  of  construction  of  a  bridge  over  the  Ala* 
bama  River  at  Selma,  Ala.    Member  of  the  Board  of  &■ 

Sineere.  In  charge  of  Forts  Griswold  and  Hale,  Conn.,  sat 
afayette,  N.  Y.,  and  of  the  construction  of  Forte  Tin* 
bull,  Conn.,  and  Columbus  and  Wood,  N.  Y.;  Castle  Will- 
iams, South  Battery,  new  Barbette  Battery  and  8ea-va1l 
at  Governor's  Island,  N.  Y.,  and  of  permanent  platform  fa 
modern  canon  of  large  caliber.  In  charge  of  the  unworn- 
ment  of  the  harbors  of  New  London,  Clinton,  New  Haves, 
Milford,  Bridgeport,  Black  Rook,  Southport,  andNorwalk, 
Conn.,  and  Port  Jefferson,  Greenport,  Mamaroneck,  Bad 
Chester,  New  Rochelle,  and  of  Echo  Harbor,  N.  Y.,  ante! 
the  construction  of  breakwater  at  New  Haven,  Conn. .  h 
charge  of  the  improvement  of  the  rivers  Housatonio  ani 
Thames,  Conn.,  Connecticut,  Mass.  and  Conn.,  Flushlnj 
Bay,  and  East  Chester  Creek,  N.  Y.  In  charge  of  themat 
nfacture  and  supply  of  Mastic.  Member  of  Board  a1 
Visitors  for  Engineer  School  of  Application  at  Willet 
Point,  N.  Y.  Representing  the  General  Government  in  tfc 
erection  of  a  pedestal  for  the  statue  of  Liberty  Enlignfc 
ening  the  World  upon  Bedloe's  Island,  N.  Y.  H.  In  ton! 
porary  charge  of  Fort  at  Sandy  Hook,  N.  J.,  and  of  tni 
construction  of  Fort  Hamilton  and  additional  batten* 
and  Mortar  Battery  at  Fort  Hamilton,  N.  Y.  In  tempt 
rary  charge  of  the  improvement  of  the  harbors  of  Rondos 
and  Saugerties,  N.  Y.,  and  Eeyport,  N.  J.  In  temporal; 
charge  of  the  improvement  of  the  Hudson  and  Harlem  rii 
ere,  N.  Y.j  Shrewsbury,  Rahway,  Elizabeth,  Manaaqnai 
South,  Raritan,  and  Passaic  rivers,  N.  J.;  Sheepahead  an 
Canarsie  bays,  N.  Y.,  Raritan  Bay,  N.  J.;  channel  in  Go* 
anus  Bay  and  Buttermilk  Channel,  N.  Y.;  channel  betwe* 
Staten  Island  and  New  Jersey,  and  deepeuing  GedW 
Channel,  N.  Y.:  Wood  bridge,  Cheesequakes,  and  M*tU 
wan  creeks,  N.  J.,  Newtown  Creek  and  SumpawanusInW 
N.  Y.    In  temporary  charge  of  tbe  removal  of  obstruct** 
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BlXKAMBlUlB. 


(continued.) 


George  H.  Elliot 


Hmry  M.  Robert  ...... 


William  E. 

BvU  Colonel. 


Walter  McFarland . •« 


Duxus* 


in  East  River  and  Hell  Gate,  N.  T.  Member  of  Board  of 
Engineer  Officers  for  the  examination  of  certain  named  offi- 
cers of  tbe  Corps  with  view  to  their  promotion. 

In  charge  of  the  Forts  at  Clark's  Point,  Mass.,  and  Dutch 
Island,  R.  I.,  and  of  the  construction  of  £ort  Adams,  R.  I. 
In  charge  of  the  construction  of  Harbor  of  Refnge  at  Wood's 
Holl,  Mass.  In  charge  of  the  improvement  of  the  harbors 
of  Nantucket,  Wood's  Holl,  Wareham,  and  Hyanois,  Mass., 
Newport  and  Block  Island,  R.  I.,  and  Stonington,  Conn. 
In  charge  of  the  improvement  of  the  rivers  Tannton,  Mass., 
Pawtncket  and  Providence  and  Narragansett  Bay,  R.  I., 
and  Little  Narragansett  Bay,  R.  I.  and  Conn.  Member  of 
Advisory  Council  to  the  Rhode  Island  State  Board  of  Harbor 
Commissioners.  To  take  steps  for  removal  of  wrecks  of 
steamer  Perkiomen,  Nantucket  Sound,  Mass.,  and  of  sunken 
schooner  lying  off  Point  Judith,  R.  I. 

In  charge  of  Forts  Delaware,  Del.,  and  Mifflin,  Pa.,  Fort  and 
Mortar  Battery  opposite  Fort  Delaware,  Del.,  and  battery 
and  mortar  battery  at  Finn's  Point,  N.  J.  In  charge  of  the 
improvement  of  the  harbor  at  Delaware  Breakwater ;  Ice- 
harbors  at  Marcus  Hook,  Pa.,  and  the  head  of  Delaware 
Bay ;  of  the  Salem,  Ran  cocas,  and  Raccoon  rivers,  and  Co- 
hansey,  Mantua,  and  Woodbury  creeks,  N.  J. ;  Frankford 
Creek,  Schuylkill  River,  and  north  branch  of  the  Susque- 
hanna River,  Pa. ;  Delaware  River  below  Bridesburg,  Pa. : 
between  Bridesburg  and  Trenton;  near  Cherry  Island 
flats;  at  Schooner  ledge ;  and  from  Trenton,  N.  J.,  to 
its  mouth;  and  of  the  construction  of  pier -near  Lewes, 
Del.  Member  of  Commission  Advisory  to  Board  of  Harbor 
Commissioners  of  Philadelphia.  In  charge  of  preliminary 
examination  and  of  survey  of  Maquam  Bay,  S  wanton,  Vt. 
In  charge  of  preliminary  examination  of  the  mouth  of  Sal- 
mon River,  and  inner  natural  harbor  thereat,  on  Lake  On- 
tario, N.  Y.  In  charge  of  the  removal  from  Delaware  River 
of  wrecks  of  steam  canal-boat  Thomas  Carroll,  schooners 
Estella  Bright  and  Annie,  and  of  wreck  of  ship  Adolphus 
lying  off  Cape  Henlopen,  Del. 

In  charge  of  the  improvement  of  the  Ohio  River ;  the  Falls 
of  the  Ohio;  the  Louisville  and  Portland  Canal,  and  Har- 
bor of  Refuge  near  Cincinnati,  Ohio.  In  charge  of  the  im- 
provement of  the  Monongahela  River,  W.  Va.  and  Pa. ;  of 
the  Allegheny  River,  Pa.,  and  of  the  construction  of  Ice- 
harbors  at  mouth  of  Muskingum  River,  Ohio,  and  mouth  of 
Great  Kanawha  River,  W.  Va.  In  charge  of  preliminary 
examination  of  Muskingum  River,  Ohio.  Engineer  14th 
Lighthouse  District.  Member  of  Boards  of  Engineer  Offi- 
cers on  plan  for  a  lock  and  dam  at  Grand  Rapids,  Wabash 
River,  and  on  project  for  improvement  of  Black  Warrior 
River,  Ala. 

In  charge  of  Forts  Griswold  and  Hale,  and  of  the  construc- 
tion of  Fort  Trumbull,  Conn.  In  charge  of  the  improve- 
ment of  the  harbors  of  New  London,  Clinton,  New  Haven, 
Milford,  Bridgeport,  Black  Rock,  Southport,  and  Norwalk, 
Conn.,  and  Port  Jefferson,  Greenport,  Mamaroneck,  Ron- 
dout,  Port  Chester,  New  Rochelle;Saugerties,  and  of  Echo 
Harbor,  N.  T.,  and  of  the  construction  of  breakwater  at 
New  Haven,  Conn.    In  charge  of  the  improvement  of  the 
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Rank  and  name. 


LIEUTENANT-COLONELS. 

(continued. ) 


John  M.  Wilson 

Bvt.  Colonel, 


JohnW.  Barlow 


MAJORS. 


Peter  C.  Hains 

Bvt.  Lieut  Colonel. 


George  L.  Gillespie  ... 
Bvt.  Lieut.  Colonel. 


Duties. 


rivers  Housatonfe  and  Thames,  Conn.,  Connecticut,  Mass, 
and  Conn.,  Hudson  and  Harlem,  and  Buttermilk  Channel, 
Channel  in  Gowanns  Bay,  Flushing  Bay,  and  Newtowt 
Creek,  N.  Y.  In  charge  of  the  removal  of  obstructions 
in  East  Elver  and  Hell  Gate.  In  charge  of  removal  of 
wreck  of  schooner  Jane  at  mouth  of  New  Haven  Harbor, 
Conn.  Member  of  Board  of  Visitors  for  Engineer  School 
of  Application  at  Willets  Point,  N.  Y.  Member  of  Boaid 
of  Engineer  Officers  on  subject  of  permanent  improvement 
of  Delaware  River  and  Bay.  In  charge  of  Fort  Lafayette, 
N.  Y.,  and  Fort  at  Sandy  Hook,  N.  J.,  and  of  the  constric- 
tion of  Forts  Columbus,  Wood,  and  Hamilton  and  addi- 
tional batteries  Castle  Williams,  8outh  Battery,  new  Bar- 
bette Battery,  and  Sea-wall  at  Governor's  Island,  and 
Mortar  Battery  at  Fort  Hamilton,  N.  Y.  In  charge  of  the 
improvement  of  Eeyport  Harbor,  N.  J.  In  charge  of  the 
improvement  of  the  Shrewsbury,  Rah  way,  Elizabeth. 
Manasquan  .South,  Raritan,  and  Passaic  rivers,  Raritan 
Bay,  and  Woodbridge,  Cheesequakes,  and  Mattawan 
creeks,  N.  J. ;  Sheepshead  and  Canarsio  bays,  Sompawa- 
nus  Inlet,  and  East  Chester  Creek,  N.  Y.,  and  channel  be- 
tween Staten  Island  and  New  Jersey,  and  deepeuing  Ged- 
ney's  Channel,  N.  Y.  In  charge  of  the  manufacture  aid 
supply  of  Mastic. 

In  charge  of  the  1st  and  2d  Divisions,  Office  of  the  Chief 
of  Engi  neers.  In  charge  of  Public  Buildings  and  Gronsda 
in  the  District  of  Columbia,  with  the  rank  of  colonel. 

In  charge  of  the  improvement  of  the  harbors  at  Ontonagon. 
Eagle  Harbor,  Marquette,  Manistique,  and  Cedar  River, 
Mich.,  Menomonee,  Green  Bay,  Ahnapee,  Two  Rivers,  Man- 
itowoc, Sheboygan,  Port  Washington,  Kewaunee,  Pensao- 
kee,  and  Oconto,  Wis. ;  and  harbors  of  refuge  at  entrance 
to  Sturgeon  Bay  Canal,  Lake  Michigan,  and  Grand  Mania, 
Mich.  In  oharge  of  water-level  observations  on  Lake  Supe- 
rior. Advisory  Engineer  for  improvement  of  Kewaunee 
Harbor,  Wis.  In  charge  of  the  improvement  of  the  rim* 
Tennessee,  Tenn.,  Ala.,  and  Ky.,  Cumberland  above  awl 
below  Nashville,  Ky.,  and  Tenn.,  Hiawassee,  Caney  Fork, 
Duck,  French  Broad,  Clinch,  and  Little  Tennessee,  Tenn., 
and  South  Fork  of  the  Cumberland,  Ky. 


In  oharge  of  Forts  Foote  and  Washington,  Md.  In  charge 
of  the  improvement  of  the  harbors  at  Washington  and 
Georgetown,  D.  C.  In  charge  of  the  improvement  of  the 
Potomac  River  in  the  vicinity  of  Washington,  D.  C,  the 
establishment  of  the  harbor  lines,  and  the  raising  of  the 
river  flats.  In  charge  of  the  improvement  of  James  River, 
Vs.,  and  Shenandoah  River,  W.  Ya.  Member  of  Board  of 
Engineer  Officers  on  improvement  of  Potomac  River  in 
vicinity  of  Washington,  D.  C. 

In  charge  of  Fort  Lafayette,  K.  Y.,  and  Fort  at  8andy  Hook, 
N.  J.,  and  of  the  construction  of  Forts  Columbus,  Wood, 
and  Hamilton  and  additional  batteries,  Castle  Williams, 
South  Battery,  new  Barbette  Battery,  and  Sea-wall  at 
Governor's  Island,  and  Mortar  Battery  at  Fort  Hamilton, 
N.  Y.  In  oharge  of  the  improvement  of  Keyport  Harbor, 
N.  J.    In  charge  of  the  improvement  of  the  Shrewsbury, 
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MAJOBS. 

(continued.) 


Charles  R.Suter. 


Jarod  A.  Smith 


6anrael  1L  Mansfield, 
BwU  Lieut.  Colond. 


Railway,  Elizabeth,  Manasquan,  South,  Raritan,  and  Pas- 
saic rivers,  Raritan  Bay,  and  Woodbridge,  Cheesequakes, 
andMattawan  creeks,  N.  J.;  Sheepshead,aod  Canarsie  bays, 
Snmpawanns  Inlet,  and  East  Chester  Creek,  N.  Y.,  and 
channel  between  Staten  Island  and  New  Jersey,  and  deepen- 
ing Gedney's  Channel,  N.  Y.  In  charge  of  the  manufacture 
and  supply  of  Mastic.  In  charge  of  the  removal  of  the 
wreck  oi  steamer  Nankin  at  entrance  to  New  York  Harbor. 
To  represent  the  General  Government  in  the  arrangement 
for,  and  the  erection  of,  a  pedestal  to  be  bnilt  to  receive 
the  colossal  bronze  statue  of  Liberty  Enlightening  the 
World,  to  be  erected  upon  Bedloe's  Island,  N.  Y.  H.  In 
charge  of  preliminary  examination  and  of  survey  of  Hud- 
son River,  New  Jersey  side,  from  Weehawken  to  Bergen 
Point.  Member  of  Board  of  Engineer  Officers  on  subject 
of  permauent  improvment  of  Delaware  River  and*  Bay. 
Member  of  Board  of  Officers  to  determine  whether  tho 
moneys  raised  and  appropriated  are  sufficient  to' complete 
the  proposed  Bennington  Battle  Monument  in  accordance 
with  the  approved  design.  In  charge  of  Forte  Winthrop, 
Standish,  Andrew,  Independence,  and  work  on  Long  Island 
Head,  and  of  the  construction  of  Fort  Warren,  Mass.  In 
charge  of  the  improvement  of  the  harbors  at  Nowbury- 
port,  Lynn,  Boston  (including  sea-walls  on  Point  Allerton, 
Great  Brewster  Island,  Lo veil's  Island,  Gallops  Island, 
Long  Island  Head,  Rainsford  Island,  and  Deer  Island; 
Mystic  and  Charles  rivers;  and  channel  leading  to  Nau- 
tasket  Beach),  Provincetown?  Plymouth,  and  Scituate, 
Mass.  In  charge  of  construction  of  a  national  harbor  of 
refuge  (of  the  first  class)  at  Sandy  Bay,  Cape  Ann,  Mass. 
In  charge  of  the  improvement  of  the  rivers  Merrimac  and 
Maiden,  Mass. 

In  charge  of  the  improvement  of  the  Missouri  River  from  its 
mouth  to  Sioux  City,  Iowa.  Member  of  the  Mississippi 
River  Commission  created  by  act  of  Congress  approved 
June  38,  1879.  Member  and  president  of  the  Missouri 
River  Commission,  created  by  act  of  Congress  approved 
July  5,  1884.    Engineer  15th  Lighthouse  District. 

Engineer  5th  and  6th  Lighthouse  Districts.  In  charge 
of  Forts  Knox,  Pophara,  Gorges,  Scammel,  MoClary, 
and  batteries  at  Portland  Head  and  Gerrish's  Island,  Me., 
and  Fort  Constitution  and  Battery  at  Jerry's  Point,  N.  H., 
and  of  construction  of  Fort  Preble,  Me.  In  charge  of  the 
improvement  of  the  harbors  at  Bangor,  Belfast,  Rockland, 
and  Portland,  Me.,  and  Portsmouth,  N.  H.  In  charge  of 
the  improvement  of  the  rivers  Penobscot  and  Kennebunk, 
Me.,  and  Cocheco,  N.  H.,  Saco  River  Breakwater,  Lubec 
Channel,  and  Moose-a-beo  Bar,  Me.  To  take  steps  towards 
the  removal  of  the  wreck  of  the  schooner  Waldemar  in 

Belfast  Harbor,  Me. 

« 

In  charge  of  the  improvement  of  the  harbors  at  Galveston 
and  Brazos  Santiago,  Tex.  In  charge  of  the  improve- 
ment of  ship  channel  in  Galveston  Bay,  Pass  Cavallo, 
Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus  Christi, 
Brazos  River,  Buffalo  Bayou,  deepening  channel  at  mouth 
of  Trinity  River  and  removal  of  obstructions  to  Liberty, 
and  the  protection  of  river  bank  at  Fort  Brown,  Tex. 
Engineer  10th  and  11th  Lighthouse  Districts.  Member  of 
commission  to  run  and  mark  the  boundary  lines  between 
a  portion  of  the  Indian  Territory  and  the  State  of  Texas, 
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majors. 
(continued.) 


William  R.  King. 


Duties. 


Wm.  H.  H.  Benyaard.. 


Garret  J.  Lydecker 


AmosStiokney. 


Alexander  Mackenzie. 


In  charge  of  the  improvement  of  the  rivers  Tennessee,  Tenn., 
Ala.,  and  Ky.,  Cumberland  above  and  below  Nashville, 
Ky.  and  Tenn.,  Hiawassee,  Caney  Fork,  Duck,  French 
Broad,  Clinch,  and  Litcle  Tennessee,  Tenn.,  and  South 
Fork  of  the  Cumberland,  Ky.  In  charge  of  preliminary 
examinations  of  Cumberland  River  above  the  mouth  of 
Jellico  and  Holston  River,  Tenn.,  and  extension  of  snivey 
of  Caney  Fork  River  to  Frank's  Ferry,  Tenn.  Member  of 
Boards  of  Engineer  Officers  on  plan  for  a  look  and  dam  at 
Grand  Rapids,  Wabash  River,  and  on  project  for  improve- 
ment of  Black  Warrior  River,  Ala.  Commanding  Bat- 
talion of  Engineers.  In  charge  of  Torpedoes  for  harbor 
defense  and  the  Engineer  Depot  at  Willets  Point,  N.  Y. 

In  charge  of  improvement  of  the  harbors  at  Chicago  and  Calu- 
met, 111.  In  charge  of  the  improvement  of  the  Illinois 
and  Calumet  rivers.  In  charge  of  survey  of  the  Henne- 
pin Canal,  and  for  enlargement  of  Illinois  and  Michigan 
Canal.  In  charge  of  preliminary  examination  and  of  sur- 
vey of  Calumet  River,  east  of  Hammond  to  the  forks  of 
the  river. 

In  charge  of  the  Washington  Aqueduct:  increasing  water 
supply  of  the  city  of  Washington,  and  the  erection  of  fish- 
ways  at  Great  Falls  of  the  Potomac  River.  Engineer 
Commissioner  of  the  District  of  Columbia.  Member  of 
board  of  officers  on  plan  of  reservoir  for  additional  water 
supply  for  the  cities  of  Washington  and  Georgetown. 

In  charge  of  4th  District  ef  the  Mississippi  River,  Iron 
Warrenton  to  Head  of  the  Passes,  for  the  purpose  of  im- 
provement and  the  construction  and  repair  of  levees,  to 
include  levees  and  special  work  en  the  river,  the  improve- 
ment of  the  harbor  at  New  Orleans,  the  Mississippi  River 
at  Natchez  and  Vidalia,  the  mouth  of  Red  River,  and  the 
rectification  of  the  Red  and  Atchafalaya  rivers  at  mouth 
of  Red  River.  Member  of  Board  ef  Engineer  Officers  ©a 
building  and  repair  of  levees  on  the  Mississippi  River.  Is 
charge  of  the  Louisville  and  Portland  Canal,  In  charge 
of  the  improvement  of  the  Falls  of  the  Ohio  River,  Wa- 
bash River,  Ind.  and  111.,  and  White  River,  Ind. 

In  charge  of  the  improvement  of  the  harbor  at  Rock  Island, 
111.  In  charge  of  the  improvement  of  the  Mississippi  Biver 
Irom  Saint  Paul  to  Des  Moines  Rapids;  the  Upper  Missis- 
sippi River,  and  Rook  Island  Rapids  and  Des  Moines  Rapids 
of  the  Mississippi  River ;  and  of  removing  bar  in  Mississippi 
River  opposite  Dubuque,  Iowa.  In  charge  of  the  con- 
struction of  a  dry-dock  at  the  Des  Moines  Rapids  Canal; 
of  ice-harbor  at  Dubuque,  Iowa,  and  of  harbors  of  refuge 
on  Lake  Pepin  at  Stockholm,  Wis.,  and  Lake  City,  Mum. 
In  charge  of  operating  the  Des  Moines  Rapids  Canal 
Member  of  the  Missouri  River  Commission,  created  by  set 
of  Congress  approved  July  5,  1684.  Member  of  Boards  of 
Engineer  Officers  on  plan  for  lock  and  dam  at  Grand  Bap- 
ids,  Wabash  River;  on  proposed  bridge  across  the  Mis- 
sissippi River  at  Minneapolis,  &c,  and  on  bridge  over  the 
Ohio  River  at  or  near  Cairo,  111, 
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RaKKAHDHAMX. 


MAJORS. 

(continued.) 


Oswald  H.  Ernst 


Duties. 


David  P.  Heap 


William  Ludlow 

Bvt.  Lieut.  Colonel. 


William  A.  Jones 


Andrew  N.  Damrell.. 


Charles  J.  Allen 


Charles  W.  Raymond 


In  charge  of  the  improvement  of  Mississippi  River  between 
the  months  of  the  Illinois  and  Ohio  rivers,  opposite  Saint 
Louis,  Mo.,  and  at  Cape  Girardeau,  Mo.,  and  Minton's 
Point,  and  the  harbor  at  Alton,  HI.  Member  of  the  Mis- 
souri River  Commission,  created  by  act  of  Congress  ap- 
proved July  5, 1864. 

Detached;  Engineer  Secretary  to  the  Lighthouse  Board. 

On  leave  of  absence  for  one  year  from  April  1, 1886,  under 
provisions  of  joint  resolution  of  Congress  approved  Feb- 
ruary 13, 1885.  Detached ;  Engineer  Commissioner  of  the 
District  of  Columbia. 

In  charge  of  the  improvement  of  the  Columbia  River  at 
Cascades,  Oreg.,  Upper  and  Lower  Columbia  and  Snake 
rivers,  Oreg.  and  Wash.,  Willamette  River  above  Fort- 
land,  and  Lower  Willamette  River  below  Portland,  Oreg., 
Cowlitz  River,  Wash.,  Yamhill  River,  Oreg.,  and  Lower 
Clearwater  River,  Idaho.  In  charge  of  survey  of  Columbia 
River  above  mouth  of  Snake  River,  Wash. 

In  charge  of  Forts  Morgan  and  Gaines,  Ala.,  and  fort  on  Ship 
Island,  Miss.  In  charge  of  the  improvement  of  the  har- 
bor at  Mobile,  Ala.  In  charge  of  the  improvement  of  the 
rivers  Black  Warrior,  Ala,  Pascagoula,  Pearl,  and  Noxu- 
bee, Miss.,  Tombigbee,  Ala.  and  Miss.,  the  roadstead  lead- 
ing into  Back  Bay  of  Biloxi  in  Mississippi  Sound,  chan- 
nel of  Biloxi  Bay,  and  Old  Town  Creek  and  Horn  Island 
Pass,  Miss.  In  charge  of  preliminary  examinations  and  of 
surveys  of  Wacissa  River,  and  Pascagoula  River  from  the 
mills  at  Moss  Point  to  the  anchorage  in  the  bay.  Member 
of  Boards  of  Engineer  Officers  to  consider  question  of  a 
bridge  over  the  Alabama  River  at  Selma,  Ala.,  and  on  proj- 
ect for  improvement  of  Black  Warrior  River,  Ala. 

In  charge  of  tho  improvement  of  the  harbors  of  Duluth, 
Grand  Marais,  and  Superior  Bay,  on  Lake  Superior.  In 
charge  of  the  improvement  of  the  Chippewa  River,  and 
protection  of  sand-banks  on  the  same ;  of  the  Minnesota 
and  Saint  Croix  rivers,  and  the  Red  River  of  the  North ; 
of  the  Mississippi  River  above  the  Falls  of  Saint  Anthony ; 
of  the  Falls  of  Saint  Anthony;  construction  of  Meeker's 
Island  lock  and  dam,  and  lock  and  dam  at  Goose  Rapids 
on  Red  River  of  the  North.  In  charge  of  the  construction 
of  reservoirs  at  headwaters  of  the  Mississippi  River  and 
its  tributaries.  In  charge  of  the  examination  and  surveys 
of  the  sources  of  the  Mississippi,  Saint  Croix,  Chippewa, 
and  Wisconsin  rivers,  with  a  view  to  ascertaining  the 
practicability  and  cost  of  creating  and  maintaining  res- 
ervoirs, Ac.  Member  of  Boards  of  Engineer  Officers  on 
proposed  bridge  across  the  Mississippi  River  at  Minneapo- 
lis, &o.,  and  on  bridge  over  the  Ohio  River  at  or  near 
Cairo,  111. 

In  charge  of  Forts  Winthrop,  Standish,  Andrew,  Independ- 
ence, and  work  on  Long  Island  Head,  and  of  the  con- 
struction of  Fort  Warren,  Mass.  In  charge  of  the  im- 
provement of  the  harbors  at  Newbnry port,  Lynn,  Boston 
(including  sea-walls  on  Point  AHerton,  Great  Brewst*" 
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L.  Cooper  Overman . . 


Alexander  M.  Miller 


Milton  B.  Adams 


Win.  R.  Livertnore. 


William  H.  Heuer 


Island,  Lo veil's  Island,  Long  Island  Head,Rainaford  Island, 
and  Deer  Island ;  Mystic  and  Charles  rivers;  and  channel 
leading  to  Nantasket  Beach),  Provincetown,  Plymouth, 
and  Scituate,  Mass.  In  charge  of  construction  of  a  na- 
tional harbor  of  refuge  (of  the  first  class)  at  Sandy  Bay, 
Cape  Ann,  Mass.  In  charge  of  the  improvement  of  the 
rivers  Merrimac  and  Maiden,  Mass.  Engineer,  tempo- 
rarily, of  1st  and  2d  Lighthouse  Districts.  In  charge  of 
Fourth  Distriot  of  the  Mississippi  River,  from  WarrentoD 
to  Head  of  the  Passes,  for  the  purpose  of  improvement 
and  the  construction  and  repair  of  levees,  to  include  levees 
and  special  work  on  the  river,  the  improvement  of  the 
harbor  at  New  Orleans,  tho  Mississippi  River  at  Natcfcei 
and  Vidalia,  the  mouth  of  Red  River,  and  the  rectification 
of  the  Red  and  Atchaf  alaya  rivers  at  month  of  Red  River. 
Member  of  Board  of  Engineer  Officers  on  building  and 
repair  of  levees  on  the  Mississippi  River. 

In  charge  of  the  improvement  of  harbors  at  Port  Clinton, 
Monroe,  Toledo,  Sandusky,  Huron,  Vermillion,  Black 
River,  Rocky  River,  Cleveland,  Fairport,  Conneaut,  and 
Ashtabula,  Ohio,  and  Dunkirk,  N.  Y.  In  charge  of  im- 
provement of  Sandusky  River,  Ohio.  In  charge  of  water- 
level  observations  on  Lake  Erie.  In  charge  of  the  re- 
moval of  wreck  of  schooner  J.  J.  Hill,  in  Fairport  Harbor, 
Ohio. 

In  charge  of  the  improvement  of  the  rivers  Mississippi  and 
Missouri,  removal  of  snags,  &c. ;  Osage  River,  Mo.  and 
Kans. ;  Gasconade  River,  Mo. ;  Wabash  River,  Ind.  and 
111. ,  and  White  River,  Ind.  Member  of  Board  of  Engineer 
Officers  on  lock  and  dam  at  Grand  Rapids,  Wabash  River. 

In  charge  of  the  construction  of  Fort  Montgomery,  N.  Y.  la 
charge  of  the  improvement  of  the  harbors  at  Ogdensburg, 
on  the  river  Saint  Lawrence,  and  Plattsburg,  Burlington, 
and  Swanton,  and  construction  of  breakwater  at  Rouse's 
Point,  on  Lake  Champlain.  In  charge  of  the  improve- 
ment of  Ticonderoga  and  Grass  rivers,  N.  Y.,  and  Otter 
Creek,  Vt. 

Detached;  Engineer  Officer,  Department  of  Texas.  Member 
of  Commission  to  run  and  mark  the  boundary  lines  be- 
tween a  portion  of  the  Indian  Territory  and  the  State  of 
Texas.  Member  of  general -court-martial  to  meet  at  Fort 
Clark,  Tex.,  August  12, 1885.  In  charge  of  the  improTe- 
ment  of  the  Missouri  River  from  its  mouth  to  Sioux  City, 
Iowa.  • 

In  charge  of  Forts  Taylor  and  Jefferson,  Fla..  Jackson,  Si 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  Duprf, 
Battery  Bienvenue,  and  Tower  at  Proctorsville,  La.  In 
charge  of  the  improvement  of  the  Amite,  Tangipahoa, 
Tickiaw,  Tchefuncte,  Bogue  Falia,  and  Calcasieu  riveit, 
bayous  Terrebonne,  Teche,  Black,  and  Courtableau,  and 
Calcasieu  Pass,  La.,  Sabine  Pass,  Blue  Back  Bar,  and 
Keches  River,  Tex.,  and  Sabine  River,  La.  and  Tex.,  and 
of  removal  of  obstructions  in  Bayou  La  Fourche,  La.  In 
charge  of  connecting  Bayon  Teche  with  Grand  Lake  at 
Charenton,  La.  To  report  upon  the  depth  and  width  of  a 
channel  secured  and  maintained  by  jetties  constructed  b) 
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ITOliAin  &  Stanton  ... 


fhomasH.  Handbury.. 


Fames  C.  Post 


James  F.  Gregory  . ..., 


Henry  M.  Adams 


Charles  E.  L.  B.  Davis. 


flange  M.  Wheeler 

fates  B.Quinn.. 

Dsaiel  W.  Loekwood  •. 
25  X 


Duties. 


James  B.  Eads  at  the  month  of  the  Mississippi  River.  In 
charge  of  removal  of  wrecks  in  Mississippi  River  in  front 
of  the  wharves  at  New  Orleans,  La.,  and  of  wreck  of 
steamer  John  M.  Chambers  in  Bay  on  Teche.  In  charge  of 
preliminary  examinations  of  Atchafalaya  River  above  Ber- 
wick Bay,  and  Bayon  Pierre,  Miss.  Engineer  7th  and  8th 
Lighthouse  Districts.  Member  of  Board  of  Engineer  Offi- 
cers on  subject  of  permanent  improvement  ot  Delaware 
River  and  Bay. 

Detached ;  on  dnty  at  the  Military  Academy  as  instructor  of 
practical  military  engineering,  and  in  command  of  Com- 
pany E,  Battalion  of  Engineers.  Member  of  general  court- 
martiai  to  meet  at  West  Point,  N.  Y.,  August  17,  1885. 
Engineer  of  1st  and  2d  Lighthouse  Districts. 

Engineer  Officer  Division  of  the  Missouri.  In  temporary 
charge  of  improvement  of  the  harbors  at  Chicago  and  Cal- 
umet, 111.  In  temporary  charge  of  the  improvement  of 
the  Illinois  and  Calumet  rivers.  In  temporary  charge  of 
survey  of  the  Hennepin  Canal. 


In  charge  of  the  improvement  of  the  Little  Kanawha,  Guy- 
andotte,  and  Buckhannon  rivers,  W.  Va. ;  the  Big  Sandy 
River,  W.  Va.  and  Ky.,  and  the  Kentucky  and  Tradewater 
rivers,  Ky.  In  charge  of  preliminary  examination  and  of 
survey  of  Rough  River,  Ky .  Member  of  Board  of  Engineer 
Officers  on  project  for  improvement  of  Black  Warrior  fiiver, 
Ala. 

Detached ;  aid-de-camp  on  the  personal  staff  of  the  Lieuten- 
ant-General of  the  Army,  with  the  rank  of  lieutenant- 
colonel.  Engineer  Officer,  Headquarters  of  the  Army.  On 
temporary  dnty  in  Office  of  the  Chief  of  Engineers.  De- 
tached j  Engineer  5th  and  6th  Lighthouse  Districts. 

In  charge  of  the  4th  and  5th  Divisions,  Office  of  the  Chief  of 

Engineers. 

Engineer  10th  and  11th  Lighthouse  Districts.  In  charge 
of  the  improvement  of  the  harbors  at  Ontonagon, 
Eagle  Harbor,  Marquette,  Manistiqne,  and  Cedar  River, 
Mich.;  Menomonee,  Green  Bay,  Ahnepee,  Two  Rivers, 
Manitowoc,  Sheboygan,  Port  Washington,  Kewaunee, 
Pensankee,  and  Oconto,  Wis.  In  charge  of  harbors  of 
refuge  at  entrance  to  Sturgeon  Bay  Canal,  Lake  Michigan, 
and  Grand  Marais,  Mich.  In  charge  of  water-level  obser- 
vations on  Lake  Superior.  Advisory  Engineer  for  improve- 
ment of  Kewaunee  Harbor,  Wis. 

On  temporary  duty  to  supervise  certain  publications  pertain- 
ing to  Geographical  Surveys  West  of  the  100th  Meridian. 

In  charge  of  the  improvement  of  the  Yellowstone  River ;  and 
the  Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton, 
Mont. 

In  charge  of  the  improvement  of  the  harbors  at  Charlevoix, 
Frankfort,  Manistee,  Ludington,  Pent  water,  White  River, 
Muskegon,  Grand  Haven,  Black  Lake,  Saugatuck,  South 
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captains. 

(continued.) 


Ernest  H.  Rnffner 


John  C.  Mallery. 
Clinton  B.  Sean. 


Thomas  Turtle 


Edward  Maguire 


Frederick  A*  Mahan. 
Charles  F.  Powell  •  •  . . 


DUTTE8. 


Haven,  New  Buffalo,  and  Saint  Joseph,  and  harbor  of  I 
refuge  at  Portage  Lake,  Mich.,  and  harbor  at  Michigan^ 
City,  Ind.  In  charge  of  the  improvement  of  Grand  River  : 
from  its  mouth  to  city  of  Grand  Rapids,  Mich. 

In  charge  of  the  improvement  of  the  Mississippi  River  be-  ! 
tween  Des  Moines  Rapids  and  the  mouth  of  the  Illinois  ! 
River.    To  take  steps  for  removal  of  wreck  of  steamer  A.  ; 
M.  Jarrett,  and  of  flat-boat  in  Mississippi  River  at  Qnincj 
Bay. 

Detached ;  Engineer  4th  Lighthouse  District. 

In  charge  of  3d  District  of  the  Mississippi  River,  from  mouth 
of  White  River  to  Warrenton,  for  the  purpose  of  improve- 
ment and  the  construction  and  repair  of  levees,  to  include 
the  improvement  of  the  harbor  at  Vicksburg,  Miss.  Mem- 1 
ber  of  Board  of  Engineer  Officers  on  building  and  repair  1 
of  levees  on  the  Mississippi  River.  In  charge,  temporarily, 
of  1st  and  2d  Districts  of  the  Mississippi  River. 

Detached ;  secretary  and  disbursing  officer  of  the  Mississippi 
River  Commission  created  by  act  of  Congress  approves  . 
June  28,  1879.     Member  of  board  of  survey  to  exaraiat  I 
into  and  fix  the  responsibilty  for  the  loss  of  certain  ves- 
sels, &c,  used  upon  the  improvement  of  the  Mississippi 
River.    Temporarily  secretary  and  assissant  to  the  con- 
struction committee  of  the  Mississippi  River  Commissioa, . 
and  disbursing  officer  for  works  carried  on  by  the  Con-  { 
mission. 

In  charge  of  the  construction  of  Forts  Porter,  Niagara,  sad 
Ontario,  N.  Y.  In  charge  of  the  improvement  of  the  har- 
bors at  Erie,  Pa.,  and  Buffalo,  Wilson,  Olcott,  Oak  Orchard, 
Charlotte,  Pultnoyville,  Great  Sodus,  Little  Sodas,  Os- 
wego, and  Sackett's  Harbor,  N.  Y.  In  charge  of  the  im- 
provement of  Niagara  River,  N.  Y.  In  charge  of  water- 
level  observations  on  Lake  Ontario.  Secretary  of  board 
of  officers  and  civilians  to  examine  and  report  at  what 
ports  fortifications  or  other  defenses  are  most  urgently  re- 
quired, &c.  To  locate  and  map  a  rock  in  the  Saint  Law- 
rence River  six  or  eight  miles  below  Dark  Island.  , 

Detached ;  assistant  to  the  Engineer  Commissioner  of  tba 
District  of  Columbia. 

In  charge  of  Fort  Stevens,  Oreg.,  and  of  the  construction  of 
Fort  Canby,  Wash.  In  charge  of  the  improvement  of  tho 
mouth  of  the  Columbia  River,  Orej?.  and  Wash.,  entrance 
to  Coos  Bay  and  entrance  to  Yaquina  Bay,  and  mouth  of 
Coquille  River,  Oreg.  In  charge  of  the  improvement  of 
the  Columbia  and  Lower  Willamette  rivers  below  Port- 
land, and  Umpqua  River,  Oreg.,  and  of  the  rivers  Cheba- 
lis,  Skagit,  Stielaqnamish,  Nootsack,  Snohomish,  and  Sue- 
qualmie-Wash.  In  charge  of  water-gauges  on  the  Co- 
lumbia River  from  Astoria  to  the  bar.  Engineer  13th 
Lighthouse  District.  In  temporary  charge  of  the  us*; 
provement  of  the  Columbia  River  at  Cascades,  Orqui 
Upper  Columbia  and  Snake  rivers,  Oreg.  and  Waah^ Wil- 
lamette River  above  Portland,  Oreg  ,  Cowlitz  River,  waphM 
Yamhill  River,  Oreg.,  and  Lower  Clearwater  River,  Idaho. 

-  In  temporary  charge  of  survey  of  Columbia  River  abovs 
mouth  of  Snake  River,  Wash.  In  charge  of  preliminary 
examination  and  of  survey  of  Olympia  Harbor,  Wash. 
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CAPTAINS. 

(continued.) 
fcieriek  A.  Hinman. 


seHH.Payson 


hn  G.  D.  Knight 


toad  L.  Hoxie 


■Bui 


L.  Marshall., 


MH-Willard 


DUTIES. 


In  charge  of  the  improvement  of  the  harbor  at  Norfolk  and 
the  approach  to  Norfolk  Harbor  and  the  United  States 
Davy-yard,  Va.  In  charge  of  the  improvement  of  the 
Blackwater,  Nottoway,  Archer's  Hope,  and  Appomattox 
rivers,  Va.?  Scuppernong,  Pamplico,  Tar,  Yadkin,  and 
Meherrin  rivers,  Currituck  8onnd,  Coanjok  and  Eden  ton 
Bays,  and  North  River  Bar,  N.  C.,  and  North  Landing 
River,  Va.  and  N.  C.  Member  of  board  advisory  to  State 
harbor  commissioners  of  Norfolk  and  Portsmouth,  Va.  To 
take  preliminary  steps  for  removal  of  wreck  of  schooner 
Lawrence  from  Scuppernong  River,  N.  C.  In  charge  of 
the  removal  of  wrecks  of  schooners  Tarry  Not  and  Anthea 
Godfrey,  and  steamer  Concord,  on  Craney  Island  Flats, 
Va.,  in  Lynn  Haven  Roads,  Va.,  and  in  Pamplico  River, 
N.  C.,  respectively. 

In  charge  of  the  improvement  of  Humboldt  Harbor  and  Bay, 

CaL    In  charge  of  the  improvement  of  the  Sacramento, 

leather,  8an  Joaquin,  and  Mokelumne  rivers,  Cal.,  and 

Colorado  River,  Nev.,  Cal.,  and  Ariz.    Engineer   12th 

Lighthouse  District. 

Commanding  Company  A,  Battalion  of  Engineers.  In 
charge  of  the  construction  of  Fort  Schuyler,  N.  x.  H.  Mem- 
ber of  General  Courts-Martial,  to  meet  at  Willets  Point, 
N.  Y.,  July  29  and  November  2, 1685,  and  May  3,  1886. 

In  charge  of  Forts  Pickens  and  McRee  and  the  construction 
of  Fort  Barrancas  and  redoubt,  Fla.  In  charge  of  the  im- 
provement of  Pensacola  Harbor,  Fla.  In  charge  of  the  im- 
provement of  the  rivers  Coosa  and  Chattahoochee,  Ga. 
and  Ala.,  Ocmulgee,  Oconee,  Oostenaula,  Coosa wattee, 
and  Flint,  Ga.,  Choctawhatchee  and  Conecuh-Escambia, 
Fla.  and  Ala.,  Escambia,  Fla.,  Alabama,  Cahawba,  and 
Tallapoosa,  Ala.,  and  La  Grange  Bayou,  Fla.  In  charge 
of  examination  or  survey  of  Clear  Water  Harbor  and  Up- 
per Oconee  River,  from  Skull  Shoals  to  the  Georgia  Rail- 
road Bridge.  Member  of  Board  of  Engineer  Officers  to 
consider  question  of  construction  of  a  bridge  over  the  Ala- 
bama River  at  Selma,  Ala. 

In  charge  of  the  improvement  of  the  harbors  at  Milwaukee, 
Racine,  and  Kenosha,  Wis.,  and  Waukegan,  111.,  and  har- 
bor of  refuge  at  Milwaukee  Bay,  Wis.  In  charge  of  the 
improvement  of  the  rivers  Fox  and  Wisconsin.  In  charge 
of  water-level  observations  on  Lake  Michigan.  In  tempo- 
rary oharge  of  the  improvement  of  the  harbors  at  Ontona- 
gon. Eagle  Harbor,  Marquette,Manistiuue,and  Cedar  River, 
Mien.,  Menomonee,  Green  Bay,  Ahnapee,  Two  Rivers, 
Manitowoc,  Sheboygan,  Port  Washington,  Kewaunee, 
Pensaukee,  Oconto,  and  harbors  of  refuge  at  entrance  to 
Sturgeon  Bay  Canal,  Lake  Michigan,  and  Grand  Marais, 
Mich.  In  temporary  oharge  of  water-level  observations 
on  Lake  Superior.  Advisory  engineer  for  improvement  of 
Kewaunee  Harbor,  Wis. 

Secretary  and  assistant  to  the  construction  committee  of 
the  Mississippi  River  Commission  created  by  act  of  Con- 
gress approved  June  28,  1879,  and  disbursing  officer 
for  works  carried  on  by  the  Commission.  Member  of  Board 
of  Survey  to  examine  into  and  fix  the  responsibility  for  the 
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Rakkakdnajo. 


Duties. 


captains. 
(oon  tinned.) 


Philip  M.  Price. 


Francis  V.  Greene 


Carl  F.  Palfrey... 
William  H.  Bixby 


Henry  S.  Taber. 


Brio  Bergland 


> 


loss  of  certain  vessels,  Ac,  nsed  npon  the  improvement 
of  the  Mississippi  River.  In  charge  of  the  improvement 
of  Tensas  River  and  Bayou  Macon,  and  Cane  River,  La., 
Oaachita  and  Black  River  and  Bayon  Bartholomew  in  La. 
and  Ark.,  Bayous  BoBuf  and  D'Arbonne,  Loggy  Bayon, 
Lake  Bisteneau,  and  the  Dorcheat,  La.,  and  Cypress  Bayon, 
La.  and  Tex.;  Red  River,  La.,  and  South  Forked  Deer 
River,  Tenu.jof  the  rivers  Big  Sun  Flower,  Yazoo,  YaUa- 
busha,  Big  Black,  and  Tallahatchie,  and  Tchnla  Lake 
and  Steel's  Bayon,  Miss.,  and  the  Big  Hatchie  River,  Tenn. 
In  charge  of  survey  of  Bayon  Pierre.  La,  In  charge  of 
the  water-gauges  on  the  Lower  Mississippi  River  and  its 
principal  tributaries. 

Commanding  Company  C,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  to  meet  at  Willets  Point,  N. 
Y.,  October  12.  Detached ;  on  duty  at  the  Military  Acad- 
emy as  instructor  of  Practical  Military  Engineering,  and 
in  command  of  Company  E,  Battalion  of  Engineers.  In 
charge  of  water- works  and  supply  line,  and  Acting  Signal 
Officer  at  West  Point,  N.  Y. 

Detached;  on  duty  at  the  Military  Academy  as  instructor 
of  Practical  Military  Engineering,  and  in  command  of 
Company  E,  Battalion  of  Engineers.  Acting  Signal  Offi- 
cer at  West  Point,  N.  Y.  On  leave  of  absence  until  De- 
cember 31, 1886. 

On  duty  under  the  immediate  orders  of  Captain  Lockwood. 

In  charge  of  Fort  Macon,  N.  C.  In  charge  of  the  improve- 
ment of  Beaufort  Harbor,  N.  C,  and  Georgetown  Harbor, 
S.  C.  In  charge  of  the  improvement  of  Cape  Fear  River 
above  and  below  Wilmington,  Neuse,  Trent,  and  New 
Rivers,  N.  C,  and  San  tee,  Wateree,  Great  Pee  Dee,  and 
Wacoamaw  rivers,  S.  C,  and  Contentnia  or  Moccasin 
River,  N.  C.  In  charge  of  examinations  or  surveys  of 
Black  River,  and  entrance  to  Winyaw  Bay,  near  George- 
town, and  of  survey  of  Northeast  Branch  of  Cape  Fear 
River.  To  take  necessary  steps  to  wards  removal  of  wrecks 
from  Cape  Fear  River  below  Wilmington,  N.  C. 

In  charge  of  protection  of  harbor  at  Fort  Smith,  Ark.  In 
charge  of  the  improvement  of  the  Arkansas  River,  removal 
of  snags,  Ac. ;  Arkansas  River  between  Fort  Smith,  Ark., 
and  Wichita,  Kans, ;  and  at  Pine  Bluff,  and  of  rivers  Saint 
Francis,  White,  I/Anguille,  and  Saline,  Ark.,  and  Black, 
Mo.  and  Ark.  In  charge  of  survey  of  Arkansas  River 
from  Fort  Gibson  to  Wichita,  Kans.,  and  from  Little  Rook 
to  its  mouth. 

In  charge  of  the  improvement  of  Tensas  and  Bayon  Macon 
and  Cane  Rivers,  La. ;  Ouachita  and  Black  River  and  Ba- 
yon Bartholomew,  in  La.  and  Ark. ;  Bayous  Bosuf  and 
D'Arbonne,  Loggy  Bayou,  Lake  Bisteneau,  and  the  Dor- 
cheat,  La.,  and  Cypress  Bayou,  La.  and  Tex. ;  Red  River, 
La,,  and  South  Forked  Deer  River,  Tenn. ;  of  the  rivers 
Big  Sun  Flower,  Cold  water,  Yazoo,  Yallabusha,  Big  Black, 
and  Tallahatchie,  and  Tchnla  Lake,  and  Steel's  Bayon, 
Miss.,  and  the  Big  Hatchie  River,  Tenn.  In  oharge  of  sur- 
vey of  Bayou  Pierre,  La.  In  charge  of  the  water-gauges 
on  the  Lower  Mississippi  River  and  its  principal  tribu- 
taries. In  charge  of  examination  or  survey  of  Ked  River 
from  its  month  to  Fulton. 
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Duties. 


GAPTAIH8. 

(continued.) 
frnEjunT.Roaeell 


thorns*  N. 


Bailey, 


Thomas  W.8ymonj8... 


Nth  &  Leach 


C.  Kingman, 


LIBX7TXKANT8. 

Griffin 


In  charge  of  Forts  Marion,  Taylor,  and  Jefferson,  Fla.  In 
charge  of  the  improvement  of  the  harbors  at  tey  West, 
Tampa  Bay,  and  Cedar  Keys.  Fla.  In  charge  of  the  im- 
provement of  the  Saint  John's  River  (at  channel  over  bar 
at  month,  and  tipper  Saint  John's  River),  Volusia  Bar, 
Caloosahatchee,  Manatee,  Withlacoochee,  Suwannee,  and 
Apalaohioola  rivers,  Apalachicola  Bay,  and  Pease  Creek, 
fla.  In  charge  of  the  examination  and  surveys  of  Mos- 
quito Inlet,  and  for  canal  and  inland  communication  from 
Saint  John's  River  through  Mosquito  Lagoon  and  Indian 
River  to  Jupiter  Inlet  and  Lake  Worth,  Fla.  To  take 
preliminary  steps  toward  removal  of  wreck  of  steamer  Dic- 
tator from  harbor  of  Tampa,  Fla.,and  of  wreck  of  scow  in 
Tampa  Bay.  In  charge  of  3d  District  of  the  Missis- 
sippi River,  from  mouth  of  White*  River  to  Warrenton.  for 
the  purpose  of  improvement  and  the  construction  ana  re- 
pair of  levees,  to  include  the  improvement  of  the  harbor 
at  Vicksburg,  Miss.  Member  of  board  of  Engineer  Offi- 
cers on  building  and  repair  of  levees  on  the  Mississippi 
River. 

Commanding  Company  B,  Battalion  of  Engineers,  Member 
of  General  Courts-Martial,  to  meet  at  Willets  Point,  N. 
Y.,  July  29,  October  12,  and  November  2, 1885.  and  Febru- 
ary 23, 1886. 

On  dnty  under  the  immediate  orders  of  Major  Lydeeker  as 
his  assistant  in  connection  with  the  Washington  Aqueduct 
and  the  extension  thereof  Recorder  of  Board  of  Officers 
on  plan  of  reservoir  for  additional  water-supply  for  the 
cities  of  Washington  and  Georgetown.  Detached;  assist- 
ant to  the  Engineer  Commissioner  of  the  District  of  Co- 
lumbia. 

In  charge  of  1st  District  of  the  Mississippi  River,  from  Cairo 
to  foot  of  Island  No.  40,  and  2d  District,  from  foot  of 
Island  No.  40  to  mouth  of  White  River,  for  the  purpose 
of  improvement  and  the  construction  and  repair  of  levees. 
Member  of  Board  of  Engineer  Officers  on  building  and  re- 
pair of  levees  on  the  Mississippi  River. 

Detached ;  Engineer  Officer  Department  of  the  Platte.  Des- 
ignated to  carry  out  provisions  of  act  of  Congress  for  im- 
provement of  Yellowstone  National  Park. 


Detaohed;  on  duty  at  the  Military  Academy  as  Assistant 
Professor  of  Civil  and  Military  Engineering.  Aid-de-oamp 
on  the  staff  of  the  Major-General  commanding  Division 
of  the  Atlantic  Engineer  Officer  Division  of  the  Atlantic 
and  Department  of  the  East.  Assistant  to  the  Engineer 
Commissioner  of  the  District  of  Columbia. 

On  duty  under  the  immediate  orders  of  Major  Jones,  and 
temporarily  under  Captain  Powell. 

Detached ;  on  duty  at  the  Military  Academy  as  Assistant  In- 
structor of  Practical  Military  Engineering,  and  with  Com- 
pany E,  Battalion  of  Engineers.  Recruiting  Officer  of 
Company  E>  Battalion  of  Engineers.    Officer  in  charge  of 


I 


390   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Statement  shouting  rank  and  duties  of  officers  of  Corps  of  Engincert^tXxtfil 


Rank  and  namb. 


FIB8T  UXT/FEZCAHT8. 

(continued.) 


Walter  L.  Fisk 


Solomon  W.  Roessler . 


George  MeC.  Derby. 


/ 


James  L.  Loak 


Frederic  V.  Abbot."... 
Thomas L.  Casey  ..... 


Theodore  A.  Bingham.. 


Duties. 


Curtis  MeD.  Townsend. 


Gostav  J.  Fiebeger .... 


OberlinM.  Carter., 


Post  Schools.    Member  of  Railroad  Board  at  West 
N.  T.    Member  of  General  Court  Martial  to  meet  at  Wi 
Pointy  July  1, 1885.    On  duty  under  the  immediate 
of  Captain  Rossell.    In  charge  of  Fort  Marion,  Fla. 
charge  of  the  improvement  of  the  harbors  at  Key  Wi 
Tampa  Bay,  and  Cedar  Keys,  Fla.    In  charge  of  the  a 
provement  of  the  Saint  John's  River  (at  channel  over  r 
at  month,  and  Upper  Saint  John's  River),  Volusia  f 
Caloosahatohee,  Manatee,  Withlacoochee,  Suwannee, 
Apalaohieola  rivers,  Apalachicola  Bay,  and  Pease 
Fla.    To  take  preliminary  steps  toward  removal  of 
of  steamer  Dictator  from  harbor  of  Tampa,  and  see* 
Tampa  Bay,  Fla. 

Detached:  secretary  and  disbursing  officer  of  the  aumm 
River  Commission.  On  duty  at  the  Military  Academy! 
Assistant  Professor  of  Civil  and  Military  Enp* 

Adjutant  and  Treasurer  of  the  Battalion  of  Engineers 
Poet  of  Willets  Point,  and  Signal  Officer  and  Recruit 
Officer^  Post  of  Willets  Point.    Commanding  Compsa 
Battalion  of  Engineers.    Inspector  of  Rifle  Practice, 
talion  of  Engineers.    In  charge  of  the  library  of  thei 
sineer  School  of  Application.    To  inspect  certain 
ioeable  public  property  at  Fort  Schuyler,  N.  Y.   ] 
of  General  Court  Martial  to  meet  at  Willets  Point,  V.  ! 
May  3,  1886. 

On  duty  in  connection  with  the  removal  of  obstruction!  tt 
East  River  and  Hell  Gate,  N.  Y.  On  duty  under  the  im- 
mediate orders  of  Lieutenant-Colonel  MoFarland. 

Quartermaster  Battalion  of  Engineers.  Acting  Asnstjsj 
Quartermaster  and  Acting  Commissary  of  Subsistence,  Pw 

of  Willets  Point. 

i 

On  duty  under  the  immediate  orders  of  Colonel  Gillnan. 


Detached;  Engineer  Officer  Division  of  the  Pacific  mdDfc 

Sartment  of  California.  Inspector  of  Rifle  practice  of ti| 
department  of  California.  Member  of  Conuniasion  to  iH 
and  mark  the  boundary  lines  between  a  portion  of  tM 
Indian  Territory  and  the  State  of  Texas. 


Detached;  Engineer  Officer,  Department  of  Arizona, 
retary  and  disbursing  officer  of  the  Missouri  Rivet  Ogj 
mission,  created  by  act  of  Congress  approved  July  5.  W 
Member  of  Board  of  Survey  to  examine  into  and nxQj 
responsibility  for  the  loss  of  certain  vessels,  &c,  usedtfft] 
the  improvement  of  the  Mississippi  River. 

Detached;  Assistant  to  the  Engineer  Commissioner  of  ftl 
District  of  Columbia.  On  duty  with  the  Battalion  of » 
gineers. 

Detached ;  on  dnty  at  the  Military  Academy  in  Dep*rtin*jj 
of  Civil  and  Military  Engineering.  Member  of  Gen** 
Court  Martial  to  meet  at  West  Point,  N.  Y.,  March  15,  » 

On  duty  under  the  immediate  orders  of  Colonel  Gills*** 
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(continued.) 
flsecge  W.  Goethals. 

JohnMillis 

i 

JohnBiddle 

i 

(Barry  F.  Hodges  ... 
James  G.  Warren... 


Klnntai  C.  Langfitt 


Henry  E.  Waterman 


) 


Dvras. 


Edward  Burr....-- 

Oscar  T.  Crosby-. 
Lansing  H.  Beach 

feaham  D.  Fitch . 
Eugene  J.  Spencer 

George  A.  Zinn... 


On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill.  Detached:  on  duty  at  the  Military  Academy  in 
Department  of  Civil  and  Military  Engineering. 

Detached;  on  duty  under  the  immediate  orders  of  Colonel 
Duane  as  his  assistant  in  connection  with  experiments 
upon  electric  lighting. 

Detached;  Engineer  Officer,  Department  of  Dakota. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Poe. 


On  duty  under  the  immediate  orders  of  Major  King.  De- 
tached ;  on  duty  as  Assistant  Instructor  of  Pratical  Mili- 
tary Engineering  at  the  Military  Academy,  and  with  Com- 
SanyE, Battalion  of  Engineers.  Officer  in  charge  of  Post 
choola,  and  Recruiting  Officer  for  Company  E,  Battalion 
of  Engineers.  Instructor  in  Department  of  Civil  and  Mili- 
tary Engineering.  Member  of  General  Court  Martial  to 
meet  at  west  Point,  N.  Y.,  March  15, 1886. 

On  duty  under  the  immediate  orders  of  Captain  PowelL  De- 
tached ;  Engineer  Officer  Department  of  the  Columbia. 

On  duty  under  the  immediate  orders  of  Major  Heuer. 

On  temporary  duty  with  Company  E,  Battalion  of  Engi- 
neers. On  duty  under  the  immediate  orders  of  Lieutenant- 
Colonel  Merrill.  Member  and  Disbursing  Officer  of  Com- 
mission to  run  and  mark  the  boundary  lines  between  a  por- 
tion of  the  Indian  Territory  and  the  State  of  Texas. 

On  duty  with  Company  B,  Battalion  of  Engineers.  On  duty 
under  the  immediate  orders  of  Major  King,  Lieutenant- 
Colonel  Barlow,  and  Captain  Marshall. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  to  meet  at  willets  Point,  N. 
Y.,  November  2,  1885.  Detached;  Engineer  Officer,  De- 
partment of  Arizona, 

On  duty  with  Company  B,  and  temporarily  with  Company 
E,  Battalion  of  Engineers.  Judge-Advocate  of  General 
Court  Martial  to  meet  at  Willets  Point,  N.  Y.,  July  29  and 
October  12,  1885. 

On  duty  with  Company  C. 'Battalion  of  Engineers.  Member 
of  General  Courts  Martial  to  meet  at  Willets  Point,  K.  Y., 
July  29,  October  12, 1885,  and  February  23, 1886. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Member 
of  General  Court  Martial  to  meet  at  WUlets  Point,  K.  Y., 
July  29,  and  Judge- Advocate  of  General  Courts  Martial  to 
meet  at  Willets  Point  October  12, 1885,  February  23  and 
May  3, 1886. 
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Statement  showing  rank  and  duties  of  officer*  of  Corps  of  Engineer*— Cm\ 


RA2HC  AND  NAME. 


SECOND  LIEUTENANTS. 


Irving  Hale. 


James  C.  Sanford 


Hiram  M.  Chittenden 


Cassias  E.Gillette. 


David  DuB.  Gaillard. 


Harry  Taylor, 


William  L.  Sibert 


Joseph  E.  Kahn , 


William  E.  Craighill 


UNITED  STATES  AGENTS. 


8.  T.  Abert. 


William  F.  Smith 


Dunss. 


On  duty  with  Company  C.  Battalion  of  Engineers.    - 
Ordnance  Officer,  Post  of  Willets  Point.    Member  of 
eral  Courts  Martial  to  meet  at  Willets  Point  October 
and  November  2,  1885,  and  February  23  and  May  3, 

On  duty  with  Company  A,  Battalion  of  Engineers.    M< 
of  General  Courts  Martial  to  meet  at  Willets  Point, 
Y.,  October  12,  and  November  2, 1885.    On  duty  under  1 
immediate  orders  of  Lieutenant-Colonel  Houston. 

On  duty  with  Company  B.  Battalion  of  Engineers, 
of  General  Courts  Martial  to  meet  at  Willets  Point, 
July  29,  October  12,  and  November  2, 1885,  and  Pel 
23, 1886,  and  Judge  Advocate  of  General  Court  Martial) 
meet  May  3. 1886. 

On  duty  with  Company  C,  Battalion  of  Engineers.    Mem] 
of  General  Courts  Martial  to  meet  at  Willets  Point, 
July  29.  October  12,  and  November  2, 1885,  and  Fel 
23  and  May  3, 1886. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Meml 
of  General  Courts  Martial  to  meet  at  Willets  Point,  N.l 
July  29,  October  12,  November  2, 1885,  and  February 
and  May  3, 1886. 

On  duty  with  Company  B.  Battalion  of  Engineers.  Memb* 
of  General  Courts  Martial  to  meet  at  Willets  Point,  N.Tn 
July  29,  October  12,  Novembers,  1885,  and  February 23, 

On  duty  with  Company  C,  Battalion  of  Engineers.  Member 
of  General  Courts  Martial  to  meet  at  Willets  Point,  N.  T, 
July  29,  October  12,  November  2, 1885,  and  May  3, 1886. 

On  duty  with  Company  B.  Battalion  of  Engineers.  Mentor 
of  General  Courts  Martial  to  meet  at  Willets  Point,  N.  Y., 
October  12,  November  2, 1885,  and  February  23  and  Ifaf 
3, 1886. 

On  duty  with  Company  A.  Battalion  of  Engineers.  Memb* 
of  General  Court  Martial  to  meet  at  Willets  Point,  N.  Y., 
February  23, 1886. 


In  charge  of  the  improvement  of  the  harbor  at  Breton  Bgt 
Leonaratown,  and  at  entrance  of  Saint  Jerome  Creek,  M& 
In  charge  of  the  improvement  of  the  rivers  Rappahannock. 
Chickahominy,  Mattaponi,  Totusky,  York,  Pamunky,  taj 
Staunton,  Vs.,  Roanoke  and  French  Broad,  N.  C,  ■»■ 
Dan,  Va.  andN.  C. :  of  channel  in  Potomao  River  throsgh 
flats  in  front  of  landing  at  Mount  Ternon,  and  of  Neabstti 
Nomini,  and  Urbana  creeks,  Va.  In  charge  of  prelimi- 
nary examination  and  of  survey  of  Colonial  Beach,  Va. 

In  charge  of  the  improvement  of  the  harbors  at  Wilmington, 
Del.,  Annapolis  and  Cambridge,  Md.,  and  ice-harbor  st 
New  Castle,  Del.  In  charge  of  the  improvement  of  the 
Maurice  River,  N.  J.,  Broadkiln,  Indian,  and  8aint  Jooei 
rivers,  Duck,  Mispillion,  and  Broad  creeks,  Del.,  Sueqo* 
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showingrank  and  duties  of  officers  of  Corps  of  Engineers— Cont'd, 


DlTTIXB. 


(continued.) 


hanna  River,  above  and  below  Havre  de  Grace,  and  work  at 
the  Fishing  Battery  light-station  near  Spesutia  Island ;  of 
the  Cheater,  Wicomico,  Choptank,  and  Elk  riven,  Corsica 
creek,  and  npper  thoroughfare  at  Deil's  Island,  Md.  In 
charge  of  nreliminary  examinations  and  of  surveys  of 
Tuekahoe  Creek  and  Sassafras  River  above  Georgetown. 


CIVIL 


On  duty  under  immediate  orders  of  Major  Mackenzie. 
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Declared  alaw-  Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  itslinfr 
SoeSouto1*  *tio**  shall  *»  a  lawful  structure,  and  shall  be  recognixed  and  know* 
*^  •     as  a  post- route,  upon  which  also  no  higher  charge  shall  be  made  for  tfaft , 

transmission  over  the  same  of  the 'mails,  the  troops,  and  the  munitwat 
of  war  of  the  United  States,  or  passengers  or  freight  passing  over  srift 
bridge,  than  the  rate  per  mile  paid  for  the  transportation  oyer  the  nil- 
road  or  public  highways  leading  to  the  said  bridge ;  and  it  shall  enjoy 
the  rights  and  privileges  of  other  nost-roads  in  the  United  States. 
Sec.  3.  That  if  said  bridge  shall  be  made  with  unbroken  and  con  tint* 
Spans.  ous  spans,  the  spans  thereof  shall  not  be  less  than  three  hnndred  feet 

in  length  in  the  clear,  and  the  main  span  shall  be  over  the  main  cfcav1 
nel  of  the  river.  The  lowest  part  of  the  superstructure  of  said  bridjs 
shall  be  at  least  fifty  feet  above  high- water  mark,  as  understood  at  tat 
point  of  location,  and  the  bridge  shall  be  at  right  angles  to  and  ifr  j 


■prw*fp«  piers  parallel  with  the  current  of  the  river :  Provided,  That  if  the 

_.  shall  be  constructed  as  a  draw-bridge,  the  draw  or  pivot  pier  shall  be 

uniWBm  at  or  near  that  shore  nearest  the  channel  of  the  river  where,  in  the 

opinion  of  the  Secretary  of  War,  the  passage  through  the  draw  at  that 
point  can  be  consistently  maintained ;  if  not  so  constructed,  then  the 
draw-pier  to  be  in  the  main  channel,  and  the  opening  or  passage-wtT 
to  be  so  protected  that  water-craft  can  be  worked  through  it  by  line* 
when  not  safe  to  pass  otherwise ;  and  the  spans  shall  not  be  less  that 
two  hundred  feet  in  length  iu  the  clear,  with  two  side  spans  of  three 
hundred  feet  eaoh,  and  the  piers  of  said  bridge  shall  be  parallel  wits, 
and  the  bridge  itself  at  right  angles  to  the  current  of  the  river,  and  the 
spans  shall  not  be  less  than  ten  feet  above  high- water  mark,  as  under*, 
jyOVJ0O  stood  at  the  point  of  location,  to  the  lowest  part  of  the  snperstruetoi* 

of  said  bridge :  Provided  also,  That  said  draw  shall  be  opened  prompt!/ 
Lights,  etc.      upon  reasonable  signal  for  the  passing  of  boats ;  and  said  company  or 
corporation  shall  maintain,  at  its  own  expense,  from  sunset  till  soa- 
rise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-Housi 
ti  Flto  he  Vl  gi*"  Board  shall  prescribe.    No  bridge  shall  be  erected  or  maintained  nods? 
tained.  the  authority  of  this  act  which  shall  at  any  time  substantially  or  mate- 

rially obstruct  the  free  navigation  of  said  river;  and  if  any  bridge 
erected  under  sueh  authority  shall,  in  the  opinion  of  the  Secretary  of 
War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause  sack 
change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obvi- 
ate such  obstruction ;  and  all  such  alterations  shall  be  made  and  all 
t  mama  such  obstructions  be  removed  at  the  expense  of  the  owner  or  owne» 

.Litigation.       0f  ggi^  bridge ;  and  in  case  of  any  litigation  arising  from  any  obstruc- 
tion or  alleged  obstruction  to  the  free  navigation  of  said  river  cjaused 
or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought  in  tee 
district  court  of  the  United  States  of  the  State  of  Missouri  iu  which 
any  portion  of  said  obstruction  or  bridge  may  be  located :  Protiiti 
further,  That  nothing  in  this  act  shall  be  so  constructed  as  to  repeal  or 
modify  any  of  the  provisions  of  law  now  existing  in  reference  to  the 
protection  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from  the 
operation  of  the  same, 
com  Da  ni  ©e  to     ®RC'  4"  ^iat  *^  railroad  companies  desiring  the  use  of  said  bridge 
have  use  of  8nAH  nave  and  De  entitled  to  equal  rights  and  privileges  relative  to  toe 
bridge ;  oompen-  passage  of  railway  trains  over  the  same,  and  over  the  approach* 
•stion;  Secretary  thereto,  upon  payment  of  a  reasonable  compensation  for  such  use :  and 
disagreemente.    in  ca8e  tne  owner  or  owners  of  said  bridge  and  the  several  railroad 
<Ufl*»rwm  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agiee 

upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to 
which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue  be- 
tween them  shall  be  decided  by  the  Secretary  of  War,  upon  a  hearing 
of  the  allegations  and  proofs  of  the  parties. 
Plana,  etc,  for     gEC.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  j 

Satton?  eto  to  be" eha11  be  built  and  I00****!  under  and  subject  to  such  regulations  for  the  J 
aabmiltod'toSeo-  security  of  navigation  of  said  river  as  the  Secretary  of  Wat  shallow*  i 
rotary  of  War.    scribe ;  and  to  secure  that  object  the  said  company  or  corporation  shall 

submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  ft 
design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving) 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tion, a  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and 
low  water,  the  direction  and  strength  of  the  currents  at  all  stages,  sod 
the  soundings,  accurately  showing  the  bed  of  the  stream,  the  loca- 
tion of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  infor- 
mation as  may  be  required  for  a  full  and  satisfactory  understanding  of 
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the  subject;  and  until  the  said  plan  and  location  of  the  bridge  are  ap- 
proved by  the  Secretary  of  War  the  bridge  shall  not  be  built;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  daring  the  progress  of 
construction,  such  change  shall  be  subject  to  the  approval  of  the  Sec- 
retary of  War. 

Sec.  6.  That  all  the  rights,  privileges,  and  immunities  granted    Alignment  of 
and  included  in  an  act  entitled  "An  act  authorizing  the  construction  rights  of  Hanoi- 
of  a  bridge  over  the  Missouri  River  at  o*  near  Arrow  Book,  Missouri,"  rL^Haflwwr 
approved  April  first,  eighteen  hundred  and  eighty-two,  having  been  company     ratt 
transferred  and  assigned  by  the  Hannibal  and  Southwestern  Railway  lied. 
Company  to  its  successor,  the  Central  Missouri  Railway  Company  said    VoL  22,  p.  88 
transfer  and  assignment  is  hereby  ratified  and  confirmed  to  said  Cen- 
tral Missouri  Railway  Company. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby     Bight      to 
expressly  reserved.  amend,  etc,  re- 

Approved,  April  15,  1886.  •er*e<L 


CHAP.  49— An  act  to  authorise  the  Mississippi  Water-Power  and  Boom  Company,     April  18, 1888. 
of  Brainard,  Minnesota,  to  construct  a  dam  across  the  Mississippi  Hirer.  


Be  it  enacted  by  the  Senate  and  House  of  Representative*  of  the  United 
8tate$  of  America  in  Congress  assembled,  That  the  consent  of  the  Gov-    d^h  aoroil 
ernment  is  hereby  given  to  the  Mississippi  Water-Power  and  Boom  Mississippi  Riv- 
Company  of  Brainard,  Minnesota,  to  construct  across  the  Mississippi  *r  Bl^r/*?J5,,U} 
River,  at  some  point  not  more  than  two  miles  from  the  limits  of  said  Wate^Power 
city  of  Brainard,  to  be  approved  by  the  Secretary  of  War,  a  dam,  canal  Ud  Boom  Com- 
and  the  appurtenances  thereof,  for  water-power  and  other  purposes,  pany,  of  Brain- 
and  in  connection  therewith  a  wagon  and  foot  bridge  for  public  travel :  •*£»  Minn. 
Provided,  That  the  Government  of  United  States  may  at  any  time  con-  bridge!       * 
struct  in  connection  therewith  a  suitable  lock  for  navigation  purposes :    provisos. 
Provided  also,  That  the  Government  of  the  United  States  may  at  any    Look, 
time  take  possession  of  said  dam  and  control  the  same  for  purposes  of    Government 
navigation,  by  paying  said  company  the  actual  cost  of  the  same,  but  may  take  posses- 
shall  not  do  so  to  the  destruction  of  the  water-power  created  by  said  fci0IL 
dam :  Provided  further,  That  the  Secretary  of  War  may  at  any  time 
require  and  enforce,  at  the  expense  of  the  owners,  such  modification 
and  changes  in  the  construction  of  said  dam  as  he  may  deem  advisable 
in  the  interests  of  navigation ;  and  that  said  dam  shall,  if  necessary,  be    Navigation 
so  built  that  boats  and  rafts  may  pass  through  the  same,  without  the 
imposition  of  any  toll  or  charge :  And  provided  further,  That  all  suits    Titiffation. 
relative  to  any  obstruction  of  navigation  arising  from  said  dam  may         gauon. 
be  tried  in  the  United  States  circuit  and  district  courts  for  Minnesota. 

8bo.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Right  to  amend 
expressly  reserved  without  any  claim  of  any  kind  arising  in  favor  of  etc,  reserved, 
any  party  in  consequence  of  such  amendment  or  repeal. 

Approved,  April  15, 1886. 


CHAP.  ».— An  act  to  amend  the  mot  of  Congress  approved  Jane  twelfth,  eighteen     Apr.  22, 1880. 

hundred  and  eighty-four,  entitled  "An  sot  to  authorise  the  oonstraetlon  of  bridges 

across  the  Wisconsin,  Chippewa,  and  Saint  Croix  Rivers,  in  the  State  of  Wisconsin". 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Bridges  over 
States  of  America  in  Congress  assembled,  That  an  act  of  Congress  ap-  Wisconsin,  Chip- 
proved  June  twelfth,  eighteen  hundred  and  eighty -four,  entitled  "An  ff^^^JSra! 
act  to  authorize  the  construction  of  bridges  across  the  Wisconsin,  Chip-  wis 
pewa,  and  Saint  Croix  Rivers,  in  the  State  of  Wisconsin",  be,  and  the  Chicago,  Bar. 
same  is  hereby,  amended  by  striking  out  the  words  "Winona,  Alma  ling  ton  and 
and  Northern  Railway  Company",  wherever  the  same  occur  in  the  said  Joad  Company 
law,  and  by  inserting  in  lieu  thereof  the  words  "the  Chicago,  Burling-  substituted  for 
ton  and  Northern  Railroad  Company,  its  successors  and  assigns.  Winona,    Alma 

Approved,  April  29, 1886.  Bttwv'cSF. 

pany. 

VoL  28,  eh.  81, 
p.  41,  amended. 


400        REPORT   OF   THE    CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

May  1, 1886.     CHAP.  70 — An  act  authorising  the  partition  of  certain  land  in  Loirii    . 
tacky,  belonging  Jointly  to  Join  Echols  and  the  Government  of  the  United 


Partition  of  Whereas  a  tract  of  ground  situated  in  Louisville,  Kentucky,  a^Joba* 
Va nud  °«wv  ?  d  bJ  fog  the  Louisville  and  Portland  Canal,  and  known  as  "  Rowan's  Baft/ 
John  Ecboi^Mid  i8  owned  by  the  United  sUte8  of  America  and  by  John  Echolain** 

States,  in  Louis-  following  proportion  and  under  the  following  conveyances,  to  wit:  Hs* 
▼iDe,  Ky.  United  States,  as  the  proprietor  of  the  Louisville  and  Portland  Csssl 

Preamble.  an<|  t^e  owner  0f  all  the  stock  of  the  Louisville  and  Portland  CshI 
Company,  owns  an  undivided  three-eighths  of  said  real  estate,  by 
of  the  following  deeds:  One  from  R.  H.  Campbell  and  others  to 
Louisville  and  Portland  Canal  Company,  recorded  in  deed-book  m 
bered  one  hundred  and  thirty-five,  page  four  hundred  and  tw 
three,  and  one  from  George  H.  Douglas  to  said  canal  company,  row 
in  deed-book  numbered  one  hundred  and  thirty-seven,  page  four  ha 
dred  and  two,  both  in  the  Jefferson  County,  Kentucky,  clerk's  offios, 
and  said  John  Echols  owns  an  undivided  five-eighths  of  said  real  estate, 
under  and  by  virtue  of  the  following  deeds  to  him,  to  wit:  One  fro* 
Eliza  H.  Boone  and  others,  recorded  in  deed-book  numbered  two  hun- 
dred and  fifty-five,  page  one  hundred  and  thirty-four ;  one  from  Beta*) 
B.  Rowan,  trustee,  and  others,  recorded  in  deed-book  numbered  tssj 
hundred  and  fifty-four,  page  three  hundred  and  eighty-two;  one  from 
Rowan  Buchanan  and  others,  recorded  in  deed-book  numbered  tot 
hundred  and  fifty-four,  page  three  hundred  and  sixty-two ;  and  *s* 
from  Samuel  J.  Broadwell  and  others,  recorded  in  deed-book  nnmbesst 
two  hundred  and  fifty-four,  page  eix  hundred  and  two,  all  in  the  JeaV 
son  County,  Kentucky,  clerk's  office ;  and  it  is  to  the  interest  of  boA 
parties  that  partition  shall  be  made  of  said  real  estate :  Therefore, 
Be  it  enacted  by  ike  Senate  and  Bouse  of  Bepresentathee  of  He  U&d 
Seoretary  of  States  of  America  in  Congress  assembled,  That  the  Secretary  of  War  « 
with  Echola^aa  to tne  ^n**6<^  States  is  hereby  authorized  and  empowered  to  agree  wiaY 
partition.  8a*d  Echols,  his  heirs  or  his  assigns,  upon  such  partition  of  said  red 

estate  as  may  seem  to  the  Secretary  of  War  to  be  Just  and  proper,  tai 
may,  in  the  name  of  and  4n  behalf  of  the  United  States  of  America, 
make,  execute,  and  deliver  to  said  Echols,  his  heirs  or  his  assigns,  sal 
receive  from  him  or  them,  such  deed  of  conveyance  as  may  effectsati 
the  partition  herein  provided  for. 
Ssc.  £.  That  this  act  shall  take  effect  from  its  passage. 

Approved,  May  1, 1886. 


May  15. 1886.     CHAP.  820.— An  aot  to  authorise  the  Chicago,  Freeport  and  Saint  Pan!  Babul! 

Company  to  construct  a  bridge  across  the  Saint  Croix  River  (or  lake)  at  say  aooa>  i 

sible  point  between  Prescott,  Wisconsin,  and  Stillwater*  Minnesota. 

Be  it  enacted  by  the  Senate  and  Souse  of  Representatives  of  the  VsM 
Chicago,  Free-  States  of  America  in  Congress  assembled,  That  the  Chicago,  Freeport  a&dj 
ISlr^t  »"Sr^  Saint  Faul  Railroad  Company,  a  corporation  duly  organized  under th» 
isedtoMdgethel&W8  °*  tne  States  oz>  Illinois,  Wisconsin,  and  Minnesota,  be,  and  fcj 
St.  Croix  Elver  hereby,  authorized  to  construct  and  maintain  a  bridge,  and  approach** 
between  Pros-  thereto,  over  the  Saint  Croix  River  (a  part  of  which  is  commonly  caUei ! 

BffiwaterB,kiSrLake  Sa5nt  Croix")f  between  the  States  of  Minnesota  and  Wiseossta, 

•         *  at  any  accessible  point  on  said  river  between  Prescott,  WiseoDsi*, 

Wagon  and  and  Stillwater,  Minnesota.    Said  bridge  shall  be  constructed  to  provjs> 

foot  bridge.        for  the  passage  of  railway  trains,  and,  at  the  option  of  the  corpora^} 

by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  •» 

vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot-naasengtf% 

Tolls.  for  such  reasonable  rates  of  toll  as  may  be  approved  from  time  to  tin* 

by  the  Secretary  of  War.  ; 

Navigation  not     Sbc.  2.  That  any  bridge  built  under  this  act  shall  be  constructed aaa 

w^S  SS*^!^^  built  without  material  interference  with  the  security  and  conveniens) 

interfered  with.  0f  navigation  of  said  river  beyond  what  is  necessary  to  carry  intoefttfc 

the  rights  and  privileges  hereby  granted ;  and  in  order  to  secure  comffr 

ance  with  these  conditions,  the  corporation,  previous  to  commeacinff 

Plaastobesub-  tne  construction  of  the  bridge,  or  of  the  accessory  works  designed  to a* 

mined  to  Secret  core  the  best  practicable  channel- way  for  navigation  and  confined 

tary  of  War.       flow  of  the  water  to  a  permanent  channel  at  said  point,  shall  submit  W 

the  Secretary  of  War  a  plan  of  the  bridge  and  other  accessory  wtf** 

provided  for  in  this  act,  together  with  a  detailed  map  of  the  rirer  •* 
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the  proposed  site  of  the  bridge  and  for  a  distance  of  a  mile  above  and 
below  tne  site,  together  with  all  other  information  touching  said  bridge 
and  river  and  accessory  works  as  may  be  deemed  requisite  by  the  Sec- 
retary of  War  to  determine  whether  the  said  bridge,  when  built,  will 
;  conform  to  the  prescribed  conditions  of  this  act.    That  as  to  any  bridge    gpang# 
;  Wilt  nnder  this  act,  if  the  said  bridge  shall  be  made  with  unbroken  and 
eontinaoQs  spans,  it  shall  not  be  of  less  elevation  in  any  case  than  fifty 
'  feet  above  extreme  high- watermark,  as  understood  at  the  point  of loca- 
lion,  to  the  bottom  chord  of  the  bridge,  nor  shall  the  spans  of  said 
;•  bridge  over  the  maiu  channel  be  less  than  two  hundred  feet  in  length, 
r  and  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  said 
:  liver,  and  the  main  span  snail  be  over  the  main  channel  of  the  river  and 
!  not  less  than  two  hundred  feet  in  length.    That  if  any  bridge  built  un- 
!  der  this  act  shall  be  constructed  as  a  drawbridge,  the  same  shall  be    Draw. 

constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the  main  channel 
j  of  the  river  at  an  accessible  and  the  best  navigable  point,  and  with 
draw-openings  of  not  less  than  one  hundred  and  sixty  feet  in  length  in 
the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw,  which 
said  draw  shall  be  opened  promptly  upon  reasonable  signal  for  the  pass- 
L  ii>£  of  boats,  vessels,  and  other  water-craft ;  and  the  spans  adjoining 
■  said  draw  shall  not  be  less  than  two  hundred  feet  wide  in  the  clear,  and 
the  elevation  of  the  bottom  chord  of  said  bridge  shall  not  be  less  than 
;  ten  feet  above  the  extreme  high-water  mark :  Provided,  however,  That    Prwito. 
i  no  bridge  shall  be  bnilt  nnder  the  provisions  of  this  act  except  there 
;  also  be  bnilt,  at  the  time  of  the  erection  of  the  piers,  proper  sheer-booms    Prote  ction  to 
i  or  other  proper  protections  to  safely  guide  boats,  vessels,  rafts,  andnavi  gat  ion; 
other  water-craft  through  said  draw-spans,  and  at  the  expense  of  the  u8hto» ot0- 
eompany  or  corporation  erecting  the  bridge;  and  said  company  or  cor- 
I  poration  shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such 
j   fights  or  other  signals  on  said  bridge  as  the  Secretary  of  War  shall  pre- 
|  scribe. 

!      Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,     Approval  of 

1  upon  receiving  any  such  plan  and  map  and  other  information,  and  upon  ^a®  r e  tary  of 

i   being  satisfied  that  a  bridge  built  on  such  plan  and  with  such  accessory 

\  works  and  at  such  locality  will  conform  to  the  prescribed  conditions  of 

this  act,  to  notify  the  company  that  he  approves  the  same ;  and  upon 

receiving  such  notification  the  said  company  may  proceed  to  an  erection 

of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ; 

bat  until  the  Secretary  of  War  approve  the  plan  and  location  of  said 

bridge  and  other  accessory  works  provided  for  in  this  act,  and  notify 

the  eompany  of  the  same,  the  bridge  shall  not  be  built ;  and  should 

any  change  be  made  in  the  plan  of  tne  bridge  or  other  accessory  works 

provided  for  in  this  act,  dnring  the  progress  of  the  work  thereon,  such 

change  shall  be  subject  likewise  to  the  approval  of  the  Secretary  of 

War,  not,  however,  to  be  in  any  wise  inconsistent  with  the  provisions 

or  conditions  of  this  act. 

Skc.  4.  That  any  bridge  and  accessory  works,  when  built  and  con-     Bridge     de- 
ftructed  under  this  act  and  according  to  its  provisions  and  conditions,  S^JJJ^tare  and 
•hall  be  a  lawful  structure ;  and  said  bridge  shall  be  recognized  and  post-route, 
known  as  a  post-route,  upon  which  also  no  higher  charge  shall  be  made 
1    for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  the 
munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroads  or  pnblic  highways  leading  to  said 
bridge;  and  said  bridge  shall  enjoy  the  rights  and  privileges  of  other     charges, 
post-mates  in  the  United  States;  and  Congress  reserves  the  right  at 
|    any  time  to  regulate,  by  appropriate  legislation,  the  charges  for  freight 
;    and  passengers  over  said  bridge ;  and  the  United  States  shall  have  the     p08tal  tele- 
!    right  of  way  for  postal-telegraph  and  telegraph  lines,  free  of  charge,  graph. 
t  across  said  bridge. 

Sec.  5.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satis-     Aids  to  navi- 
factory  proof  that  a  necessity  exists  therefor,  to  require  the  company  gation,  if  neoes- 
'■•    or  persons  owning  said  bridge  to  cause  such  aids  to  the  passage  of  said  8a5J%  to  t*  Pro" 
j    bridge  authorized  by  the  provisions  of  this  act  to  be  constructed,  placed,  yWea- 
1    and  maintained,  at  their  own  cost  and  expense,  in  the  form  of  booms, 
dikes,  piers,  or  other  suitable  and  proper  structures  for  confining  the 
flow  of  water  to  a  permanent  channel,  and  for  the  guiding  of  rafts, 
steamboats,  and  other  water-craft  safely  through  the  draw  and  raft 
•pan*,  as  shall  be  specified  in  his  order  in  that  behalf;  and  on  the 
failure  of  the  company  or  persons  aforesaid  to  make  and  establish  such 
additional  structures  within  a  reasonable  time,  the  said  Secretary  shall 

26  E 
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Sroceed  to  cause  the  same  to  be  built  or  made  at  the  expense  of  the 
AVW»UVJ-wV.-  United  States,  and  shall  refer  the  matter,  without  delay,  tothe  Attoroer- 
eral  to  brine  suit  General  of  the  United  States,  whose  duty  it  shall  be  to  institute,  in  the 
in  cue  of  failure,  name  of  the  United  States,  proceedings  in  any  circuit  court  of  the 

United  States  in  which  such  bridge,  or  any  part  thereof,  is  located,  for 

the  recovery  of  the  cost  thereof;  and  all  moneys  accruing  from  sock 

proceedings  shall  be  covered  into  the  Treasury  of  the  United  States. 

Bight      to      Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  ex* 

Amend,  etc.,  re-  pressly  reserved ;  and  the  right  to  require  any  changes  iu  said  structure, 

served.  a^  ^ne  expense  of  the  owners  thereof,  whenever  Congress  shall  decide 

that  the  public  interests  require  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  take  effect  and  be  in  force  from  and  after 
its  passage. 

Approved,  May  15,  1886. 


May  15, 1886.     CHAP.  830.  An  act  authorizing  the  construction  of  a  bridge  acron  the  Misrinipei 
— Kiver  at  or  near  Keithsbnrg,  in  the  State  of  Illinois,  and  for  other  purpose*. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  Unikd 
States  of  America  in  Congress  assembled,  That  the  assent  of  Congress  » 
New  York  and  hereby  given  to  t\e  New  York  and  Council  Bluffs  Railway  Company,  a 
RaUway  Com*  corporation  duly  created  and  organized  under  the  laws  of  the  States  of 
pany  authorised  Ohio,  Indiana,  Illiuois,  and  Iowa,  or  its  successors  or  assigns,  to  build 
to    bridge    the  a  bridge  across  the  Mississippi  River  at  such  point  on  said  river  at  oi 
Mississippi  Kv-  near  Keithsburg,  in  the  State  of  Illinois,  as  may  accommodate  lines  of 
burg  111.    6         railroad  which  said  corporation  may  build  to  said  point  on  the  said 
'     *  Mississippi  River,  or  to  a  point  on  the  west  bank  of  said  river  in  the 

State  of  Iowa,  opposite  to  said  point  at  or  near  Keithsburg,  in  the  State 
of  Illinois,  and  to  lay  on  or  over  said  bridge  a  railroad  track  or  tracks, 
for  the  more  perfect  connection  of  any  railroad  or  railroads  that  are 
or  shall  be  constructed  to  said  river,  bn  either  or  both  sides  thereof, 
at  or  opposite  said  point,  under  the  limitations  and  conditions  herein- 
Free  naviga-  after  provided ;  that  said  bridge  shall  not  interfere  with  the  free  navi- 
torfered  with        g&ti°n  OI*  said  river  beyond  what  is  necessary  in  order  to  carry  into 

effect  the  rights  and  privileges  hereby  granted ;  and  in  case  of  any 
Litigation.        litigation  arising  from  any  obstruction  <u*  alleged  obstruction  to  the 
free  navigation  of  said  river,  the  <ause  may  be  tried  before  the  circuit 
court  of  the  United  States  in  and  for  any  district  in  which  any  portion 
of  said  bridge  or  obstruction  touches. 
May  be  either     Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may, 
ontroken  8?an°r  a*  *ne  °Pt*on  °f  l^e  company  building  the  same,  be  built  as  a  draw- 
Provisos.       '   bridge  or  with  unbroken  and  continuous  spans :  Provided,  That  if  the 
said  bridge  shall  be  made  with  unbroken  and  continuous  spans,  it  shall 
Height  and  not  ^°  of  less  elevatiou  in  any  case  than  fifty-feet  above  extreme  high- 
spans   if  not  a  water  mark,  as  understood  at  the  point  of  location,  to  the  bottom  chord 
draw-bridge.        of  the  bridge,  nor  shall  the  spans  of  said  bridge  give  a  clear  width  of 

water-way  of  less  than  two  hundred  and  fifty  feet,  and  the  piers  of  said 
bridge  shall  be  parallel  with  the  current  of  said  river,  and  the  main 
span  shall  be  over  the  main  channel  of  the  river  and  fhveaclear  width 
of  water-way  of  not  less  than  three  hundred  feet:  And providedfurtktr, 
Draw.  That  if  any  bridge  built  under  the  provisions  of  this  act  shall  be  con- 

structed as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot 
draw-bridge,  with  a  draw  over  the  main  channel  of  the  river  at  an  ac- 
cessible aud  navigable  point,  and  with  spans  giving  a  clear  width  of 
water-way  of  not  lens  than  oue  hundred  and  sixty  feet  on  each  side  of 
So  the  central  or  pivot  pier  of  the  draw  ;  and  the  next  adjoining  span  or 

^      '  spans  to  the  draw  shall  give  a  clear  width  of  water-way  of  not  less  than 

two  hundred  and  fifty  feet,  and  said  spans  shall  not  be  less  than  thirty 
feet  above  low-water  mark,  measuring  to  the  bottom  chord  of  the 
bridge,  and  the  piers  of  said  bridge  shall  be  parallel  with  the  current 
of  the  river  where  said  bridge  shall  be  erected :  And  provided  also.  That 
said  draw  shall  be  opened  promptly  upon  reasonable  signal  for  the  pas- 
sago  of  bouts. 
To  be  a  lawful     Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to 
structure     an  d  its  limitations  shall  be  a  lawful  structure,  and  shall  be  known  as  a  poert- 
poet-ronte.  route,  aud  the  same  is  hereby  declared  to  be  a  post-route,  upon  which 

also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same 
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of  the  mails,  the  troops,  and  the  monitions  of  war  of  the  United  States, 
or  for  passengers  or  freight  passing  over  said  bridge,  than  the  rate  per 
mile  paid  for  their  transportation  over  the  railroads  and  public  high- 
ways leading  to  said  bridge ;  and  the  United  States  shall  have  the  right    Postal  tela- 
of  way  for  postal -telegraph  purposes  across  said  bridge.  **$£'        u 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge  shall  00mpaniesmaay 
have  and  be  entitled  to  equal  rights  and  privileges  in  the  passage  of  the  ^  the  bridge, 
same,  and  in  the  use  of  the  machinery  and  fixtures  thereof,  and  of  all  upon  terms  to  do 
the  approaches  thereto,  nnder  and  upon  such  terms  and  conditions  as  prescribed  by 
shall  be  prescribed  by  the  Secretary  of  War,  upon  hearing  the  allega-  5^5  etary  or 
tioos  and  proofs  of  the  parties,  in  case  they  shall  not  agree.  Plant,  etc.,  to 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  located  be  subject  to  ap- 
onder  and  subject  to  such  regulations  for  the  security  of  the  navigation  EJJJJ**^  Seoro" 
of  said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  ^^         "' 
that  object  the  said  company  or  corporation  shall  submit  to  the  Secre-  , 

tary  of  War,  for  his  examination  and  approval,  a  design  and  drawings 
of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  one 
mile  above  and  one  mile  below  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore- lines  at  high  and  low  water,  and 
the  direction  and  strength  of  the  current  at  all  stages,  and  the  sound- 
ings, accurately  showing  the  bed  of  the  stream,  the  location  of  any 
other  bridge  or  bridges,  and  shall  furnish  such  other  information  as 
shall  be  required  for  a  full  and  satisfactory  understanding  of  the  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War  the  bridge  shall  not  be  built ;  and  should  any 
change  be  made  in  the  plan  of  said  bridge,  during  the  progress  of  con- 
struction, such  change  shall  be  subject  to  the  approval  of  the  Secretary 
of  War ;  and  the  said  structure  shall  be  at  all  times  so  kept  and  man- 
aged as  to  offer  reasonable  and  proper  means  for  the  passage  of  vessels 
through  or  under  said  structure ;  and  for  the  safety  of  vessels  passing 
at  night  there  shall  be  displayed  on  said  bridge,  from  the  hours  of  sun-  Lights, 
set  to  sunrise,  such  lights  as  may  be  prescribed  by  the  Secretary  of 
War.  And  the  said  structure  shall  be  changed  or*  removed,  at  the  cost 
and  expense  of  the  owners  thereof,  from  time  to  time,  as  Congress  may 
direct,  so  as  to  preserve  the  free  and  convenient  navigation  of  said 
river;  and  the  authority  to  erect  and  continue  said  bridge  shall  be  sub- 
ject to  revocation  and  modification  by  law  when  the  public  good  shall, 
in  the  judgment  of  Congress,  so  require,  without  auy  expense  or  charge 
to  the  United  States. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  of  this  act  is  hereby   Eight  to  amend 
expressly  reserved.  etc,»  rMervea- 

Sec.  7.  That  this  act  shall  take  effect  and  be  in  force  from  and  after 
its  passage. 

Approved,  May  15, 1886. 


CRAP.  831.— An  act  authorizing  the  construction  of  bridges  across  the  Illinois  Kiver,     May  15, 1886. 

in  the  State  of  Illinois,  and  the  De»  Moines  River,  in  the  State  of  Iowa,  and  for 

other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  assent  of  Congress  wCo^ewcj1or|1*|JJ 
hereby  given  to  the  New  York  and  Council  Bluffs  Railway  Company,  Railway  Compa- 
*n  organization  incorporated  under  the  laws  of  the  States  of  Ohio,  In-  ny  authorized  to 
diana,  Illinois,  and  Iowa,  its  successors  or  assigns,  to  construct  bridges  Drild^5l  tbe  All- 
over  the  Illinois  River  at  or  near  the  town  of  Lacon,  in  the  State  of  lTli-  no*  Sl  and  Des" 
not*,  and  over  the  Des  Moines  River,  in  the  State  of  Iowa,  and  in  such  Mo'ine's  River, 
county  of  said  State  of  Iowa  as  said  railway  company  may  desire  or  find  Iowa, 
most  practicable  in  the  final  location  of  ite  road. 

Sec.  2.  That  said  bridges  shall  be  so  constructed,  either  by  draw,  span,  Mav  be  *!£*• 
or  otherwise,  that  a  free  aud  unobstructed  passage  may  be  secured  to  JJTJe  °n  0 \  0^I 
*11  vessels  and  other  water-craft  navigating  said  rivers.  structing  naviga- 

tion. 

8kc.  3.  That  any  bridge  bnilt  under  this  act  and  subject  to  its  limita-    To   be  lawful 
lions  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  structures     and 
»  poet- route,  npon  which  also  no  higher  charge  shall  be  made  for  the  P°8Wwltee- 
transmission  over  tbe  same  of  the  mails,  the  troops,  and  the  munitions 
of  war  of  the  United  States,  or  passengers  or  freight  passing  over  said 
bridges,  than  the  rate  per  mile  paid  for  the  transportation  over  the  rail- 
road*  or  public  highways  leading  to  said  bridges ;  and  they  shall  enjoy 
ta  rights  and  privileges  of  other  post-roads  of  the  United  States. 
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Draws,  lights,     Sec.  4.  That  if  either  of  said  bridges  authorized  to  be  constructed  by 
6tc*  this  act  shall  be  constructed  as  a  draw-bridge,  the  draw  shall  be  opened 

promptly  upon  reasonable  signals  for  the  passage  of  boats;  and  said 
company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset 
until  sunrise,  such  lights  or  other  signals  on  said  bridge  or  bridges  as 
the  Secretary  of  War  shall  prescribe.  No  bridge  shall  be  erected  or 
maintained  under  the  authority  of  this  act  which  shall  at  any  lime 
substantially  or  materially  obstruct  the  free  navigation  of  said  risers; 
and  if  any  bridge  erected  under  such  authority  shall,  in  the  opinion  of 
the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  antbor- 
ized  to  cause  such  change  or  alteration  of  said  bridge  to  be  made  at 
will  effectually  obviate  such  obstruction ;  and  all  such  obstructions 
shall  be  removed  and  alterations  made  at  the  expense  of  the  owner  or 
Proviso.  owners  of  said  bridge:  Provided,  That  nothing  in  this  act  shall  be  so 

2rs  "Sh*1    °f  cona*nie^  M  t°  repeal  or  modify  any  of  the  provisions  of  law  now  exist- 
Laws i   protecting  *u&  *n  re^erence  to  the  protection  of  the  navigation  of  rivers,  or  to  ex- 
navigation,  empt  any  bridge  erected  under  this  act  from  the  operations  of  the  same. 
Other    compa-     Sec.  5.  That  all  railroad  companies  desiring  the  use  of  either  of  said 
nies  entitled  to  bridges  that  mav  be  erected  under  the  provisions  of  this  act  shall  have 
tedeKed "by  and  **  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of 
Secretaryof War.  railway  trains  or  cars  over  the  same,  and  over  the  approaches  thereto, 
•    upon  the  payment  of  a  reasonable  compensation  therefor ;  and  in  cast 
the  owner  or  owners  of  said  bridge  or  bridges,  and  the  several  railroad 
companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  snms  to  be  paid,  and  upon  rules  and  conditions  ro  which 
each  shall  conform  in  using  said  bridge  or  bridges,  all  matters  of  issue 
between  them  shall  be  decided  by  the  Secretary  of  War,  upon  the  hear- 
ing of  the  allegations  and  proofs  of  the  parties. 
Plans, et«.,to be     Sec.  6.  That  any  bridge  authorized  to  be  constiucted  nnder  this  act 
DrovLlCof  ^ecre- 8na^  De  built  and  located  nnder  and  subject  to  such  regulations  for  the 
tary  of  War.       *  security  of  navigation  of  said  rivers  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  said  company  or  corporation  snail 
submit  to  the  Secretary  of  War,  a  design  and  drawings  of  said  bridge 
or  bridges  to  be  erected,  for  his  examination  and  approval,  and  a  map 
of  its  location,  and  shall  furnish  such  other  information  as  may  be  re- 
quired for  a  full  and  satisfactory  understanding  of  the  subject,  and  in 
all  things  shall  be  subject  to  such  rules  and  regulations  as  may  be  pre- 
scribed by  the  Secretary  of  War ;  and  until  said  plan  and  location  of 
said  bridge  or  bridges  are  approved  by  the  Secretary  of  War  said  bridge 
or  bridges  shall  not  be  built ;  and  should  any  change  be  made  in  the 
plan  of  any  such  bridge  or  bridges  authorized  to  be  constructed  under 
this  act,  daring  the  progress  of  the  work  of  construction,  such  change 
shall  be  subject  to  the  approval  of  the  Secretary  of  War. 
Right  to  amend,     Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
etc,  reserved,      expressly  reserved  ;  and  the  right  to  require  any  changes  in  said  struct- 
ures, or  their  removal,  at  the  expense  of  the  owners  thereof,  whenever 
Congress  shall  decide  that  the  public  interest  requires  it,  is  also  ex- 
pressly reserved. 

Ssc.  8.  That  this  act  shall  take  effect  and  be  in  force  from  and  after 
its  passage. 

Approved,  May  15,  1886. 


Hay  15.  1886.     CHAP.  332.— An  act  to  authorize  the  Red  River  Bridge  Company  of  Texas  to  mail- 
tain  a  bridge  across  Red  River. 

t  5ie  d^B  * v  e  r  Be  **  ™<*cted  by  the  Senate  and  House  of  Representatives  of  the  Utile* 
if  tIms  antho?  Siates  °f  America  in  Congress  assembled,  That  the  Red  River  Bridge  Com- 
ized  to  'build  a  pa^y  of  Texas,  composed  of  Frank  Colbert,  W.  B.  Munson,  J.  B.  McDou- 
r ail  way  and  gal,  J.  R.  Carr,  Samuel  Star,  J.  T.  Munson,  Edward  Perry,  and  L.  L. 
wagon  bridaeJMtaugliSj  be  and  is  hereby,  authorized  to  construct  and  maintain  a  rail- 
Rive?  near  Den-  Wfty  aD"  wag°n  hridge  across  Red  River  between  the  State  of  Texas  and 
ison,  Tex.  the  Chickasaw  Nation  of  the  Indian  Territory,  at  any  accessible  point  on 

said  river  near  Den  ison,  Texas,  that  may  be  selected  by  said  company; 
and  said  company  shall  be  permitted  to  charge  and  take  such  rates  of 
Tolls.  toll  for  crossing  said  bridge  as  may  be  reasonable,  subject  to  the  ap- 

proval of  the  Secretary  of  War;  the  said  bridge  to  be  of  such  height 
Height.  as  not  to  interfere  with  the  navigation  of  said  river:  Provided, That 

Provisos.  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
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•hall  be  a  lawful  structure,  and  shall  be  known  and  rocogmzed  as  a 

poet-route,  and  the  same  is  hereby  declared  to  be  a  post-route,  upon B^Jj.ture  'and 

which  also  no  higher  charge  shall  be  made  for  the  transmission  over  post*ronte. 

the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  the 

U trited  States,  or  for  through  passengers  or  freight  passing  over  said 

bridge,  than  the  rate  per  mile  paid  for  their  transportation  over  the 

railroads  leading  to  the  said  bridge ;  and  the  United  States  shall  have 

the  right  of  way  for  a  postal  telegraph  across  said  bridge:   And  pro-    Postal    tele- 

wided  further,  That  before  this  act-  shall  take  effect  said  company  shall  graph. 

submit  to  the  Secretary  of  War  the  plans  of  said  bridge,  showing  the     p. 

existing  structure  and  any  additions  or  changes  that  may  be  contem-  to  approved  of 

plated;  and  that  it  shall  be  decided  by  the  said  Secretary  that  the  Secretary  of  War 

bridge  does  not  and  will  not  obstruct,  impair,  or  injuriously  modify 

the  navigation  of  the  said  river,  due  regard  being  had  to  the  character 

of  the  proposed  navigation  of  said  stream. 

Sec.  2.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal     Free   naviga- 
ting act  at  any  time;  and  that  if  at  any  time  navigation  of  the  saidtion  ¥°  be  P™ 
river  shall  in  any  manner  be  obstructed  or  impaired  by  the  said  bridge,  8erve  * 
the  Secretary  of  War  shall  have  authority,  and  it  shall  be  his  duty,  to 
require  the  said  company  to  alter  and  change  the  said  bridge,  at  its 
own  expense,  in  such  manner  as  may  be  proper  to  secure  free  and  com- 
plete navigation  without  impediment ;  and  if  upon  reasonable  notice 
to  said  company  to  make  such  change  or  improvements  the  said  coin-« 
pany  fails  to  do  so,  the  Secretary  of  War  shall  have  authority  to  make 
the  same  at  the  expense,  of  said  company,  and  all  the  rights  conferred 
by  this  act  shall  be  forfeited  ;  and  Congress  shall  have  power  to  do  any 
and  all  things  necessary  to  secure  the  free  navigation  of  the  river. 

Approved,  May  15, 1886. 


CHAP.  334. — An  act  to  authorize  the  construction  of  a  railroad  and  wagon  bridge     May  15,  1886. 

acrona  the  Mississippi  River  from  Winona,  Minnesota,  to  the  opposite  shore  in  Wis- 

coasts. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Winona  Pon- 
States  of  Anurica  in  Congress  assembled.  That  the  Wiuoua  Pontoon  toon  Bridge  Corn- 
Bridge  Company,  a  corporation  existing  under  the  laws  of  the  State  o^fo^',. idee" the 
Minnesota,  is  hereby  authorized  to  construct  and  maintain  a  pile  and  m  issi  s  s  i  p  p  1 
pontoon  railway  and  wagon  bridge  across  the  Mississippi  River  from  River  at  Winona, 
the  city  of  Winona,  State  of  Minnesota,  so  as  to  connect  with  theoppo-  Minn, 
site  shore  of  said  river,  in  the  State  of  Wisconsin,  said  bridge  to  be 
bnilt  subject,  except  as  herein  modified  to  all  the  terms,  requirements  SubJ  ect  to 
and  limitations  contained  in  the  act  entitled  "  An  act  to  legalize  and  es-  t£pl2J40'  I?1'  18» 
tablish  a  pontoon  railway  bridge  across  the  Mississippi  River  at  Prairie  '  p' 

du  Chien,  and  to  authorize  the  construction  of  a  similar  bridge  at  or 
near  Clinton,  Iowa/7  approved  June  sixth,  eighteen  hundred  and 
seventy-fonr,  so  far  as  they  may  be  applicable  thereto. 

Sec.  2.  That  said  bridge  shall  be  so  constructed  with  a  suitable  pon-    Draw, 
toon  draw  of  not  less  than  four  hundred  feet  in  width,  located  over  the 
maiu  channel  of  the  river:  Proridedf  That  said  bridge  shall  not  be  built     Proviso. 
or  commenced  until  the  plan  and  specifications  for  its  construction  have 
been  snbmitted  to  the  Secretary  of  War  for  his  approval,  nor  until  he  p^jj^f  %£&. 
shall  approve  the  plan  and  location  of  said  bridge ;  and  if  any  change  tary  of  War  as  to 
be  made  in  the  plan  of  construction  of  said  bridge  at  any  time,  such  plans,  etc. 
change  shall  be  subject  to  the  approval  of  the  Secretary  of  War;  and 
any  ehange  in  the  construction  or  any  alteration  of  said  bridge  that 
may  be  directed  at  any  time  by  Congress  or  the  Secretary  of  War  shall 
be  made  at  the  cost  and  expense  of  the  owners  thereof. 

Skc.3.  That  if  said  bridge  is  constructed  as  a  wagon  bridge,  the  said     Tolls.         a 
company  may  charge  such  reasonable  rates  of  toll  for  the  passage  of 
wagons  and  vehicles  of  all  kinds  and  for  the  transit  of  animals  and  foot- 
passengers  thereon  as  may  from  time  to  time  be  approved  by  the  Sec- 
retary of  War. 

8lC.  4.  That  Congress  may  at  any  time  alter,  amend,  or  repeal  this  act. 

Approved,  May  15, 1880. 


406        REPORT   OF   THE   CHIEF    OF    ENQINEER8,  U.  S.  ARMY. 

May  15, 1886.     CHAP.  831.— An  act  to  authorize  the  construction  of  a  bridge  aeroai  the  Teflor- 
— — —  stone  River,  in  Montana. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  Umtd 
Miles  City^1***  °f  America  in  Congress  assembled,  That  the  Miles  City  Bridge 
Bridge  Company  Company,  a  corporation  existing  under  the  laws  of  the  Territory  of 
authorized  to  Montana,  and  having  authority  to  construct  and  maintain  a  bridge 
bridge  the  **1-  across  the  Yellowstone  River  at  or  near  Miles  City,  in  the  county  of 
rt  *M?les  City[  Custer,  in  said  Territory,  be,  and  is  hereby,  authorized  to  construct  and 
Montana.  '  maintain,  for  the  purpose  of  making  a  more  perfect  crossing  of  said 

river  at  all  times  during  the  year,  a  bridge  across  the  said  Yellowstone 
River  at  or  near  said  Miles  City,  to  be  used  by  said  company,  its  suc- 
cessors or  assigns,  for  all  purposes  of  rail  and  other  transportation  over 
said  river. 
Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  and 
Not  to  impair  built  without  material  interference  with  the  security  and  convenience 
free  navigation.    Q£  navjgation  of  said  river  beyond  wbat  is  necessary  to  carry  into 

effect  the  rights  and  privileges  hereby  granted ;  and  iu  order  to  secure 
a  compliance  with  these  conditions  the  corporation,  previous  to  com- 
mencing the  construction  of  the  bridge,  or  of  the  necessary  works  is 
the  booms,  dikes,  or  piers  designed  to  secure  the  best  practicable 
channel- way  for  navigation  and  contine  the  flow  of  water  to  a  permanent 
channel,  and  for  the  guiding  of  steamboats  and  rafts  safely  through  the 
draw-spans  at  said  point,  shall  submit  to  the  Secretary  of  War  a  plaa 
h/  at**to  etC''  °^  fcne  Dr'df?e  and  of  such  accessory  works,  together  with  a  detailed 
prwal  of  8ecre-  maP  °*"  ^e  river  at  the  proposed  si'e  of  the  bridge  and  for  a  distance 
Sary'of  War.        of  a  mile  below  and  above  the  site,  together  with  all  other  information 

touching  said  bridge  and  river  and  accessory  works  as  may  be  deemed 
requisite  by  the  Secretary  of  War  to  determine  whether  the  said  bridge, 
when  built,  will  conform  to  the  prescribed  conditions  of  this  act;  that, 
as  nearly  as  practicable,  the  said  bridge  shall  be  at  right  angles  to  and 
the  piers  parallel  with  the  current  of  said  river ;  and  if  it  be  fonnd  here- 
after that  the  said  bridge  or  accessory  works  materially  interfere  with 
the  security  aud  convenience  of  navigation  of  said  river  beyond  what  U 
necessary  to  carry'  into  effect  the  rights  and  privileges  hereby  granted,  by 
reason  of  any  defect  or  failure  in  the  accessory  works  aforesaid  to  accom- 
plish the  purpose  for  which  they  are  designed,  it  shall  be  the  duty  of  the 
,,     .  Secretary  of  War  to  require  the  necessary  changes  to  be  made  therein, 

Spans!0*'  iu  the  interest  of  navigation,  at  the  expense  of  the  owners:  Pr&rM, 

That  as  to  anv  bridge  built  under  this  act,  if  the  said  bridge  shall  be 
built  of  unbroken  and  continuous  spans,  it  shall  not  be  of  less  elevation 
in  any  case  than  fifty  feet  above  extreme  high- water  mark,  as  under- 
stood at  the  point  of  location,  to  the  bottom  chord  of  the  bridge,  nar 
shall  the  spans  of  said  bridge  be  less  than  two  hundred  feet  in  length, 
and  the  main  spans  shall  be  over  the  main  channelof  the  river  and  not 
Draw.  less  than  two  hundred  feet  in  length :  And  provided  also,  That  if  sny 

bridge  built  under  the  provisions  of  this  act  shall  be  constructed  as  a 
draw- bridge,  the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with 
a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  navigable 
point,  and  with  spans  not  less  than  ten  feet  above  extreme  high-water 
mark  at  the  point  of  location,  and  of  not  less  length  than  one  hundred 
feet  on  each  side  of  the  central  or  pivot  pier  of  the  draw;  and  the  next 
adjoining  spans  shall  be  not  less  than  one  hundred  and  twenty -five  feet 
in  length,  unless  otherwise  expressly  directed  by  the  Secretary  of  War, 
Lights,  etc.      and  if  so  directed  shall  be  according  to  such  direction :  Pro'vidrd  al«, 
That  said  draw  shall  be  opened  promptly  upon  reasonable  signal  for  the 
passing  of  boats;  and  said  company  or  corporation  shall  maintain,  at 
its  own  expense,  from  sunset  till  sunrise,  such  lights  or  other  signals 
ni^tohaverlEbt on  ^^  bridge  as  the  Light- House  Board  may  prescribe:  Provided  also, 
of  way.  That  all  railway  companies  desiring  to  use  said  bridge  shall  have  and 

be  entitled  to  equal  rights  and  privileges  in  the  passage  of  the  same, 
and  in  the  use  of  the  machinery  and  the  fixtures  thereof,  and  of  all  the 
f  approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall 

be  prescribed  by  the  Secretary  of  War,  upon  hearing  the  allegations 
and  proofs  of  the  parties,  in  case  they  shall  not  agree. 
Secretary  of     Skc.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed. 
War  to  give  his  Up0n  receiving  any  such  plans  and  map  and  other  information,  and 
bridge    can  °be  uP°n  being  satisfied  that  a  bridge  built  upon  snoh  plan  and  with  such 
oommenoed.        accessory  works  and  at  such  locality  will  conform  to  the  prescribed  con- 
ditions of  this  act,  to  notify  the  company  that  he  approves  the  same; 
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and  upon  receiving  such  notification  the  said  company  may  proceed  to 
an  erecting  of  said  bridge,  conforming  strictly  to  the  approved  plan 
and  location  ;  bnt  until  the  Secretary  of  War  approve  the  plan  and  loca- 
tion of  said  bridge  and  accessory  works,  and  notify  theoompany  of  the 
same,  the  bridge  shall  not  be  commenced  ;  and  should  any  change  be 
made  in  the  plan  of  the  bridge  or  accessory  works,  during  the  progress 
of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the  ap- 
proval of  the  Secretary  of  War. 

Sec  4.  That  any  bridge  and  accessory  works,  when  built  and  con-    To  h*  *  lawful 
strncted  nnder  this  act  and  according  to  the  terms*  and  limitations  J^JJJSate  * 
thereof,  shall  be  a  lawful  structure ;  and  said  bridge  shall  be  recogn ized 
and  known  as  a  post-route,  and  said  bridge  shall  enjoy  the  rights  and 
privileges  of  other  post-routes  in  the  United  States ;  and  Congress  re- .  Char*ff8  JP "J 
serves  the  right  to  regulate  by  appropriate  legislation  the  charges  for  |^n^»a 
freight  and  passengers  over  said  bridge. 

8kc.  5.  That  the  United  States  shall  have  the  right  of  way  for  postal    Postal   tele- 
telegraph  across  said  bridge.  graph. 

Sec.  6.  That  the  said  Miles  City  Bridge  Company,  its  successors  and    Tolls, 
assigns,  shall  have  the  right  to  charge  tolls  for  the  use  of  said  bridge, 
except  as  hereinbefore  limited  and  provided. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Right      to 
expressly  reserved  ;  and  the  right  to  require  any  changes  in  said  struct-  ftme°J  etc,»  *•" 
ure,  or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when-  8erved' 
ever  Congress  shall  decide  that  the  public  interests  require  it,  is  also 
expressly  reserved. 

Approved,  May  15,  1886. 


CHAP.  342. — An  set  authorizing  the  removal  of  the  statue  of  MaJor-GeneralJohn  A.     May  17, 1886. 
Bawlins  from  its  present  location  to  a  site  to  bo  selected  by  the  Secretary  of  War. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
Stain  of  America  in  Congress  assembled,  That  the  Secretary  of  War  be,     Statue      of 
and  he  is  hereby,  authorized  and  directed  to  have  the  statue  of  Major-  MaJ°r  •  6  en  eral 
General  John  A.  Rawlins  removed  from  the  present  location  to  another  jj^j?  ^  R_w]ftj 
site  within  the  limits  of  the  city  of  Washington,  District  of  Columbia,  anothe/sHe.0 
to  be  selected  by  the  Secretary  of  War;  ana  an  amount  not  exceeding    Appropriation 
five  hundred  dollars  is  hereby  appropriated 'for  that  purpose  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated. 

Approved,  May  17,  1886. 


CHAP.  844. — An  act  to  authorize  the  construction  of  a  bridge  across  the  Missouri     May  17,  1886. 

KiTer  at  some  accessible  point  within  ten  miles  below  and  five  miles  above  the  oity — 

of  Kansas  City,  Missouri. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  Wabash,  Saint  Louis 
and  Pacific  Railway,  a  corporation  duly  organized,  be,  and  is  hereby,     Wabash,  Saint 
authorized  to  construct  and  maintain  a  bridge,  and  approaches  thereto,  Louis  and  Paciflo 
over  the  Missouri  River,  at  some  accessible  point  cousistent  with  the  2Sto1M!w  the 
interests  of  the  river  navigation  within  five  miles  above  and  ten  miles  Missouri  River, 
below  the  present  railroad  bridge  across  6aid  riv^r  at  the  city  of  Kan-  near  Kansas 
•as  City,  in  the  county  of  Jackson  and  State  of  Missouri.    Said  bridge  Clty.  Mo- 
•hall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and, 
at  the  option  of  the  corporation  by  which  it  may  be  builr,  may  be  used 
for  the  passage  of  wagons  and  vehicles  of  all  kiuds,  for  the  transit  of    Wagon  and  foot 
animals,  and  for  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  bridge, 
he  approved  from  time  to  time  by  the  Secretary  of  War.  Tolls. 

8cc.  2.  That  any  bridge  built  under  this  act  aud  subject  to  its  limit-    To  be  a  lawful 
ations  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  •tract  are  and 
ft*  a  post-route,  upon  which  also  no  higher  charge  shall  be  made  for  the  P086*101"*- 
transmission  over  the  same  of  the  mails,  the  troops,  and  the  munitions 
of  war  of  the  United  States,  or  for  passengers  and  freight  passing  over 
■aid  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroad  or  pnblio  highways  leading  to  said  bridge ;  and  it  shall  enjoy 
the  rights  and  privileges  of  other  post-roads  in  the  United  States. 
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Sec.  3.  That  if  said  bridge  shall  be  made  with  unbroken  and  eontin- 

Spans.  uous  spans,  the  spans. thereof  shall  not  be  less  than  three  hnndred  feet 

in  length  in  the  clear,  and  the  main  span  shali  be  over  the  main  chan- 
nel of  the  river.  The  lowest  part  of  the  superstructure  of  said  bridge 
shall  be  at  least  fifty  feet  above  extreme  high- water  mark,  as  under- 
stood at  the  point  of  location,  and  at  least  eighty  feet  above  low  water, 
and  the  bridge  shall  be  at  right  angles  to  and  its  piers  parallel  with 

Proviso*.  the  current  of  the  river  :  Provided,  That  if  the  same  shall  be  constructed 

Dnrwe.  as  a  draw-bridge,  it  shall  have  two  or  more  pivot  or  draw-span  open- 

ings over  the  main  channel  of  the  river,  giving  one  hundred  audsixtj 
feet  clear  channel-way  in  each  opening,  and  the  piers  of  said  bridge 
shall  be  parallel  with  and  the  bridge  itself  at  right  angles  to  the  cur- 
rent of  the  river;  also  that  all  fixed  spans  located  between  the  short- 
lines  at  the  medium  stage  of  water  shall  be  three  hundred  feet  or  more 
in  length,  and  that  -the  clear  head-room  under  such  spans  shall  not  be 
less  than  ten  feet  at  highest  water :  Provided  also,  That  said  draw  shall 
be  opened  promptly,  upon  reasonable  signal,  for  the  passage  of  boats; 

Lights,  etc-  and  said  corporation  shall  maintain,  at  its  own  expense,  from  sunset 
till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light- 
House  Board  shall  prescribe.  No  bridge  shall  be  erected  or  maintained 
under  the  authority  of  this  act  which  shall  at  any  time  substantially 
or  materially  obstruct  the  free  navigation  of  said  river;  and  if  any 

Freenaviga-  bridge  erected  under  such  authority  shall,  in  the  opinion  of  the  Secre- 
structed      *       tarv  °^  ^ar»  obstruct  such  navigation,  he  is  hereby  authorized  to  cao» 

such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually 
obviate  such  obstructions ;  and  all  such  alterations  shall  be  made  and 
all  such  obstructions  be  removed  at  the  expense  of  the  owner  or  own- 
ers of  said  bridge ;  and  in  case  of  any  litigation  arising  from  any  ob- 
struction or  alleged  obstruction  to  the  free  navigation  of  said  river 
caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought 

Litigation.  ln  tne  district  court  of  the  United  States  of  the  State  of  Missouri  ii 
which  any  portion  of  said  obstruction  or  bridge  may  be  located:  Pro- 
vided furthtr,  That  nothing  in  this  actshs  11  be  so  construed  as  to  repeal 
or  modify  any  of  the  provisions  of  law  now  existing  in  reference  to  the 
protection  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from  the 
operation  of  the  same.  K 

Other  compan-  Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall 
iea  to  have  right  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  passage 
of  way.  0f  raij  way  trains  or  cars  over  the  same,  and  over  the  approaches  thereto, 

upon  payment  of  a  reasonable  compensation  for  such  use ;  and  in  case 
the  owner  or  owners  of  said  bridge  and  the  several  railroad  companies, 

Secretary  o  f  or  anv  one  °^  fcnem>  desiring  such  uso  shall  fail  to  agree  upon  the  sum  or 
War  to  decide  anms  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
disagreement  as  form  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be 
to  compensation,  decided  by  the  Secretary  of  War,  upon   a  hearing  of  the  allegations 

Proviso.  and  proofs  of  the  parries :  Provided,  That  the  provisions  of  section  two 

in  regard  to  charges  for  passengers  and  freight  across  said  bridge  shall 
not  govern  the  Secretary  of  War  in  determining  any  question  arising  as 
to  the  sum  or  sums  to  be  paid  to  the  owners  of  said  bridge  by  said 
companies  for  the  use  of  said  bridge. 

Plana,  Ac, sub-  Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act 
ject  to  approval  shall  be  built  and  located  under  and  subject  to  such  regulations  for  the 
War601*1*17  of  security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  the  said  persons  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tion, the  topography  of  the  banks  of  the  river,  the  sbore-liues  at  high 
and  low  water,  the  direction  and  strength  of  the  currents  at  all  stag**, 
and  the  soundings,  accurately  showing  the  bed  of  the  stream,  the  loca- 
tion of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  in- 
iormation  as  may  be  required*  for  a  full  and  satisfactory  understanding 
of  the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be  built;  and 
should  any  change  be  made  in  the  plan  of  said  bridge  duriug  the  prog- 
ress of  construction,  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War. 

Right  to  amend  ^EC.  6.  That  the  righ  t  to  alter,  amend ,  or  repeal  this  act  is  hereby  ex- 
etc.  '  pressly  reserved;  and  the  right  to  require  any  changes  in  said  strnct- 
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ure,  or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when- 
ever Congress  shall  decide  that  the  public  interest  requires  it1,  is  also 
expressly  reserved. 

Approved,  May  17,  1886. 


CHAP.  345. — An  act  to  givctbe  assent  of  Congress  to  the  construction  of  a  bridge  by     May  17, 1886. 
the  Nashville,  Jackson  and  Memphis  Railroad  Company  over  the  Tennessee  River.     

Be  it  enacted  by  the  Senate  and  Bouse  of  Representative*  of  the  United 
Statts  of  America  in  Congress  assembled,  That  the  assent  of  Congress  is  Nashville,  Jack- 
hereby  given  to  the  Nashville,  Jackson  and  Memphis  Railroad  Com-  son  and  Memphis 
pany,  a  corporation  organized  under  the  laws  of  the  State  of  Tennes-  pi^y^uttooriced 
see,  to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  to    bridge    the 
the  Tennessee  River,  at  a  point  in  the  counties  of  Perry  and  Decatur,  Tennessee  River, 
in  said  State  of  Tennessee,  where  it  is  most  practicable  (to  be  deter- la  Tennessee, 
mined  by  actual  survey)  lor  said  railroad  to  cross  said  river.    Said 
bridge  shall  be  constructed  to  provide  for  the  passage  of  the  locomo-  ' 
tives,   passenger  and  freight  trains,  and  other   rolling-Btock  of  said 
Nashville,  Jackson  and  Memphis  Railroad  Compauy  over  tbe  same. 

Skc.  2.  Tbatany  bridge  built  under  the  provisions  of  this  act  and  «««- §tra°  tnre     and 
iect  to  its  limitations  shall  be  a  lawful  structure,  and  recognized  and  post-route, 
known  aB  a  post-route;  and  it  shall  enjoy  the  rignts  and  privileges  of 
other    post-roads    in  the  United   States':  Provided,  That  the  United    Proviso. 
States  may  construct  a  postal  telegraph  over  said  bridge  without  charge    postal    tele- 
therefor.  graph. 

Skc.  3.  That  if  said  bridge  shall  be  built  with  unbroken  and  contin-    Spans, 
uous  spans,  the  spans  thereof  shall  be  of  such  width  and  height  above 
the  water  as  may  be  prescribed  by  the  Secretary  of  War :   Provided,    Provisos. 
That  the  same  shall  not  be  less  than  one  hundred  and  sixty-four  feet    Dimensions, 
each  in  the  clear ;  and  the  main  span  shall  be  over  the  main  chaunel  of 
tbe  river,  and  the  bridge  shall^e  at  right  angles  to  and  its  piers  paral- 
lel with  the  current  of.  the  river:    Provided,  That  if  the  same  shall  be 
constructed  as  a  draw-bridge,  the  draw  or  pivot  span  shall  be  over  the    DrftW- 
main  channel  at  an  accessible  point,  and  the  span  shall  be  of  such 
width  and  height  above  the  water  as  may  be  prescribed  by  the  Secre- 
tary of  War :  Provided,  that  said  draw  or  pivot  spans  shall  not  be  less    Dimensions, 
than  one  hundred  and  sixty -four  feet  in  the  clear  on  each  side  of  the 
draw  or  pivot  pier;  and  the  piers  of  said  bridge  shall  be  parallel  with 
and  the  bridge  itself  at  right  angles  to  the  current  of  tbe  river :  Pro- 
vided also,   That  the  said  draw  snail  be  opened  promptly  by  said  cor-    Protections  to 
poration  upon  reasonable  signal  for  tbe  passage  of  boats;  that  sheer-  navigation. 
booms  shall  be  constructed  by  said  corporation  ;  and  that  said  corpora- 
tion shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such     Lights, 
lights  or  otber  signals  on  said  bridge  as  the  Light  House  Board  shall 
prescribe.      No  bridge  shall  be  erected  or  maintained  under  the  au-    Free  navjga. 
thority  of  this  act  which  shall  at  any  time  substantially  or  materially  tion  not  to  be  ob- 
obetrtict  the  free  navigation  of  said  river;   and  if  any  bridge  erected struoted. 
under  such  authority  shall,  in  the  opinion  of  the  Secretary  of  War, 
obstruct  such  navigation,  he  is  hereby  authorized  to  cause  such  change 
or  alteration  of  such  bridge  to  be  made  as  will  effectually  obviate  such 
obstruction ;    and  .all  such  alterations  shall  be  made  and  all  such  ob- 
structions be  removed  at  the  expense  of  said  corporation  ;   aud  in  case 
of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to    Litigation. 
tbe  free  navigation  of  said  river,  caused  or  alleged  to  be  caused  by  said 
bridge,  the  case  may  be  brought  in  the  circuit  court  of  the  United 
States  in  whose  jurisdiction  any  portiou  of  said  obstruction  or  bridge 
may  be  located:  Provided  further,  That  nothing  in  this  act  shall  be  so 
construed  as  to  repeal  or  modify  any  of  tbe  provisions  of  law  now  exist- 
ing in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  ex- 
empt the  bridge  herein  authorized  to  be  constructed  from  the  opera- 
tions of  the  same. 

8ec.  4.  That  any  bridge  authorized  to  be  constructed  under  the  pro-    p]ang    et0> 
▼isions  of  this  act  shall  be  built  and  located  under  and  subject  to  such  Bubj  ect  to  apl 
regulations  for  the  security  of  navigation  of  said  river  as  the  Secretary  of  proval  of  Secre- 
War  shall  prescribe ;  and  to  secure  that  object  the  said  corporation  shall  ***?  of  War* 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawings,  ot  the  bridge,  and  a  map  of  the  location,  giving, 
for  a  space  of  one  mile  above  and  oue  mile  below  the  proposed  location, 
the  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and 
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low  water,  the  direction  and  strength  of  the  current*  at  all  stages, 
the  soundings,  accurately  showing  the  bed  of  the  stream,  the  locati 
of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  inferior  ** 
as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
ject :  and  until  the  said  plan  and  Jocation  of  the  bridge  are  approve! 
by  the  Secretary  of  War  the  bridge  shall  not  be  built ;  and  should «y 
change  be  made  in  the  plan  of  said  bridge  during  the  program  of  con- 
struction, such  change  shall  be  subject  to  the  approval  of  toe  Secretarj 
of  War. 
Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  heresy 

—™JF  -£«    L?  expressly  reserved,  and  the  right  to  require  any  changes  in  said  struct 
amend,  etc.,   me-      *         .^         . .         f  .      .    *?  *  .n.  ±t-      ~r  _l__ 

•erred.  ure>  or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  wk-* 

ever  Congress  shall  decide  that  the  public  interest  requires  it,  is 

expressly  reserved. 

Approved  May  17,  1886. 


May  17,  1886.     CHAP.  347.— An  act  authorizing  the  construction  of  a  bridge  acroae  the 
River  at  or  near  the  city  or  Council  Bluffs,  Iowa,  and  for  other  purpoi 


purposes. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
New  York  and  Slates  of  America  in  Congress  assembled,  That  the  New  York  and  Coo- 
RaHwa v  ^Com*  c^  fluffs  Railway  Company,  an  incorporation  organized  underthelan 
pany  authorized  °f  lne  States  of  Ohio,  Indiana,  Illinois,  and  Iowa,  its  successors  or  •* 
to  bridge  the  Mie-  bign*,  is  hereby  authorized  to  construct  and  maintain  a  bridge  acf* 
souri  River  in  the  Missouri  River  ut  such  point  as  may  be  hereafter  selected  by  nM 
Iowa.  corporation,  between  the  north  and  south  lines  of  the  county  of  Pott* 

wattamie,  in  the  State  of  Iowa,  and  at  least  one-third  of  a  mile  fat 

any  other  bridge,  as  shall  best  piomote  the  public  convenience  all 

welfare  and  the  necessities  of  business  and  commerce,  and  also  to  ens* 

struct  and  maintain  the  accessory  works  necessary  to  secure  the  bat 

practicable  channel-wav  for  navigation  and  to  confine  the  flow  of  tit 

water  to  a  permanent  channel  at  such  point,  and  also,  if  the  said  est*; 

poration  shall  de<  m  it  for  the  best  interests  of  the  public  so  to  do.  tt 

lay  on  and  over  said  bridge  a  railway  track,  for  the  more  perfect  cat* 

nection  of  any  railroads  that  are  or  shall  be  constructed  to  said  riisfi 

Vaiton  and  at  or  opposite  to  said  point ;  and  said  corporation  shall  construct  ani 

foot  bridge.  maintain  ways  for  wagons,  carriages,  and  for  foot-passengers,  and  msf 

Tolls.  charge  and  receive  such  reasonable  toll  therefor  as  may  be  approrai 

Proviso-  from  time  to  time  by  the  Secretary  of  War :  Provided,  That  said  bridft, 

roS  Md^a^n  an^  a^  ^e  prop^y  belonging  thereto  or  connected  therewith,  may V 

bridge.  constructed,  maintained,  and  used  as  a  combined  railway  and  wagti 

bridge,  for  the  safe  and  convenient  passage  of  wagons,  carriages,  stock, 
steam,  cable,  and  street  cars,  foot-passengers,  ana  all  road  travel,  or  if 
a  wagon-bridge  alone,  for  the  safe  and  convenient  passage  of  wseoo% 
carriages,' stock,  and  foot-passengers,  as  the'said  corporation  shall  eledf 
as  hereinbefore  provided;  but  if  the  said  corporation  shall  elect  tt 
build  a  combined  railroad  and  wagon  bridge,  then  the  track  for  wagons, 
carriages,  stock,  and  foot-passengers  shall  not  be  upon  the  same  ftps* 
as  that  used  for  railroad  track  and  cars. 
Free  naviga-     &RC>  2.  That  said  bridge  shall  be  constructed  and  built  without  na- 
tion not    to   be  terial  interference  with  the  security  and  convenience  of  navigation  of 
obstructed.  g^d  river  beyond  what  is  necessary  to  carry  into  effect  the  rights  sat1 

Plana,  etc.  sub-  Privile8e8  hereby  granted  ;  and  in  order  to  secure  that  object  theaaii 
feet  to  approval  company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  kit 
of  Secretary  of  examination  and  approval,  a  design  and  drawings  of  the  bridge,  audi 
War-  map  of  the  location,  giving,  for  the  space  of  one  mile  above  and  one 

.  mile  below  the  proposed  location,  the  topography  of  the  banks  of  tht 
river,  the  shore-lines  at  high  and  low  water,  the  direction  and  streogA 
of  the  currents  at  all  stages,  and  the  soundiugs,  accurately  showing  tbt 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  information  as  may  be  required  for  a  full  aud  satis* 
factory  understanding  of  the  subject  ;*  and  until  the  said  plan  and  loca- 
tion of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridg* 
Provisos.  shall  not  be  built :  Provided,  That  if  the  said  bridge  shall  be  made  wita 

Spans.  unbroken  and  continuous  spans,  it  shall  have  three  or  more  channel* 

span 8,  and  shall  not  be  of  less  elevation  in  any  case  than  fifty  feet  abort 
extreme  high- water  mark,  as  understood  at  the  point  of  location,  to  tbe 
bottom  chord  of  the  brid/e,  nor  shall  the  spans  o&  said  bridge  be  less 
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than  three  hundred  feet  in  length,  and  the  piers  of  said  bridge  shall  he 
parallel  with  the  current  of  said  river,  and  the  main  span  shall  be  over 
the  main  channel' of  the  said  river  and  not  less  than  three  hundred  feet 
in  length:  And  provided  ateo,  That  if  any  bridge  bnilt  under  this  act 
shall  be  constructed  as  a  draw- bridge,  the  same  shall  be  constructed  as    Draw. 
a  pivot  draw-bridge,  with  a  draw  over  the  main  channel  of  the  river  at 
an  accessible  and  navigable  point,  and  with  spans  not  less  thau  one 
hundred  and  sixty  feet  in  length  in  the  clear  on  each  side  of  the  ceutral 
or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or  spans  to  the 
draw  shall  not  be  less  than  three  hundred  feet,  and  the  head-room  under 
such  span  shall  not  be  less  than  ten  feet  above  high- water  mark :  And 
provided  aho,  That  said  draw  shall  be  opened  promptly  upon  reasonable 
signal  for  the  passing  of  boats ;  and  said  company  or  corporation  shall    Lights,  etc. 
maintain,  at  its  own  expense,  from  sunset  until  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe: 
And  provided  also,  That  if  said  company  or  corporation  shall  elect,  as    other    compa- 
is  hereinbefore  provided,  to  erect  a  combined  railroad  and  wagon  bridge,  nies  to  have  right 
then  all  railway  companies  desiring  to  use  said  bridge  shall  have  and  oe  of  way. 
entitled  to  equal  rights  and  privileges  in  the  passage  of  the  same,  and 
in  the  use  of  the  machinery  and  fixtures  thereof,  and  of  all  the  ap- 
proaches thereto,  under  and  upon  such  terms  and  conditions  as  shall  be    Secretary  of 
prescribed  by  the  Secretary  or  War,  upon  hearing  the  allegations  and  War  to  decide 
proofs  of  the  parties  in  case  they  shall  not  agree.  disagreement  aa 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,    Secretary  of 
upon  receiving  such  plan  and  map  and  other  information,  and  upon  War  to  notify 
being  satisfied  that  a  bridge  bnilt  on  such  plan,  and  with  such  accessory  company  of  ap- 
works,  and  at  such  locality  will  conform  to  the  prescribed  conditions  Proval' 
of  this  act,  to  notify  the  company  that  he  approves  the  same ;  and  upon 
receiving  such  notification  the  said  company  may  proceed  to  an  erection 
of  said  bridge,  conforming  strictly  to  tne  approved  plan  and  location ; 
and  should  any  change  be  made  in  the  plan  of  the  bridge  or  said  ac- 
cessory works,  during  the  progress  of  the  work  thereon,  such  change 
shall  be  subject  likewise  to  the  approval  of  the  Secretary  of  War:  and 
in  case  of  any  litigation  arising  fmm  any  obstruction  or  alleged  ob-    Litigation, 
struct  ion  to  the  free  navigation  of  said  river  caused  or  alleged  to  be 
caused  by  said  bridge,  the  case  may  be  brought  in  the  circuit  court  of 
the  United  States  for  the  State  of  Iowa  or  the  State  of  Nebraska,  in 
which  any  portion  of  said  obstruction  or  bridge  may  be  located. 

Sec.  4.  That  the  said  bridge  and  accessory  works,  when  built  and     T  .       .     -  . 
constructed  under  this  act  and  according  to  the  terms  and  limitations  «tructar©     and 
thereof,  shall  be  lawful  structures;  and  said  bridge  shall  be  recognized  post-route, 
and  known  as  a  post-route,  upon  which  also  no  higher  charge  shall  be 
made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and 
the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  the  transportation  over  the  railroads  or  public  highways  leading  to 
said  bridge ;  and  said  bridge  shall  enjoy  the  rights  and  privileges  of 
other   post-routes  of  the  United  States;    and  Congress  reserves  the 
right  any  time  to  regulate  by  appropriate  legislation  the  charges  for    t/har8es- 
freight  and  passengers  over  said  bridge. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  such    pOBtfti   tele  • 

Eostal- telegraph  lines  across  said  bridge  as  the  Government  of  the  graph, 
fnited  States  may  construct  and  control. 

Sec.  6.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,   Right  to  amend, 
or  repeal  this  act  so  as  to  prevent  or  remove  all  material  and  substan-  etc.,  reserved, 
tial  obstructions  to  the  navigation  of  said  river  by  the  construction  of 
said  bridge  and  its  accessory  works;  and  the  expense  of  altering  said 
bridge  or  removing  such  obstructions  shall  be  at  the  expense  of  the 
owners  of  or  persons  controlling  said  bridge. 

Sec.  7.  That  this  act  shall  take  effect  and  be  in  force  from  and  after 
its  passage. 

Approved,  May  17,  1886. 
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May  17, 1886.     CHAP.  348.— An  act  authorizing  the  Inter-State  Rapid  Transit  Railway  Company 
to  build  a  bridge  across  the  Kansas  River. 

Be  it  enacted  by  the  Senate  and  House  of  Representative*  of  the  United 

Inter- State  States  of  America  in  Congress  assembled,  That  the  Inter-State  Kapid- 

Rapid-Transit  Transit  Railway  Company,  a  corporation  duly  and  legally  organized 

n^utnforizedPto  an(*  ex*8^nK  under  and  by  virtue  of  the  laws  of  the  State  of  Kansas. 

bridge  the  Kans-  its  successors  or  assigns,  he,  and  is  hereby,  authorized  to  construct  and 

as  River,  between  maintain  a  bridge,  and  approaches  thereto,  over  the  Kansas  River,  in 

Wyandotte  and  Wyandotte  County,  in  the  State  of  Kansas,  between  the  city  of  Wyan- 

sast     ana.     <jotte  ancj  tue  city  of  Kansas,  Kansas,  at  the  point  where  said  company's 

line  of  railway,  as  now  projected,  crosses  said  river,  near  the  mouth 

thereof.     Said  bridge  shall  be  constructed  to  provide  for  the  passage 

of  its  railway  trains,  and,  at  the  option  of  said  company  by  which  it 

Wagon  and  foot  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of 

bridge.  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  such 

Tolls.  reasonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the 

Secretary  of  War. 
Post-route.  Sec.  2.  That  the  bridge  that  shall  be  built  under  this  act  shall   be 

recognized  and  kuownasapost-route,  upon  which  also  no  higher  charge 
shall  be  made  for  the  transmission  over  tbe  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate 
per  t.-iile  paid  for  the  transportation  over  the  railroad  or  public  highways 
leading  to  the  said  bridge;  and  it  shall  enjoy  the  rights  and  privileges 
*  of  other  post-roads  in  the  United  States. 

Free  navigation  Sec.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  au- 
nottobeobstruct-  thority  of  this  act  which  shall  at  any  time  substantially  or  materially 
•**  obstruct  the  free  navigation  of  said  river ;  and  if  any  bridge  erected 

Secretary  of  under  such  authority  shall,  in  the  opinion  of  the  Secretary  of  War,  ob- 
war  to  prevent.  8tnic^  8uch  uavigation,  he  is  hereby  authorized  to  cause  such  change 
or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such 
obstruction  ;  and  all  such  alterations  shall  be  made  and  all  such  obstruc- 
tion** be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge ; 
Litigation.        and  in  case  of  *ny  litigation  arising  from  any  obstruction  or  alleged 
obstruction  to  the  free  navigation  of  said  river,  caused  or  alleged  to  be 
caused  by  said  bridge,  the  case  may  be  brought  in  the  circuit  court  of 
Proviso.  the  United  States  m  and  for  the  district  of  Kansas:  Provided,  That 

nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of 
the  provisions  of  law  now  existing  in  reference  to  the  protection  of  the 
navigation  of  rivers,  or  to  exempt  said  bridge  from  tbe  operation  of 
the  same. 
Right  to  amend,  Sec.  4.  That  the  right  to  alter,  ameud,  or  repeal  this  act  is  hereby 
etc.,  reserved,      expressly  reserved. 

Approved,  May  17,  1*86. 


May  17,  1886.     CHAP.  350. — An  act  to  authorise  the  construction  of  a  bridge  across  the  Missouri 

River  at  a  point  to  be  selected  either  in  the  counties  of  Clay  and  Jackson,  in  tbe 

State  of  Missouri,  or  in  the  county  of  Clay  or  Platte,  in  said  State,  and  the  county 
of  Wyandotte,  in  the  state  of  Kansas,  and  to  make  the  same  a  post-route. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
Chicago,  Mil-  States  of  America  in  Congress  assembled.  That  the  Chicago,  Milwaukee 
waukee  and  and  Saint  Paul  Railway  Companv,  a  corporation  organized  under  the 
way  Company  laW8  of  tbe  State  of  Wisconsin,  aud  authorized  by  the  laws  of  the  State 
authorised  to  of  Missouri  to  locate  and  construct  its  railway  into  and  through  said 
bridge  the  Mis-  State,  is  hereby  authorized  to  construct  and  maintain  a  bridge  aerobe 
soiiri  River,  in  ^be  Missouri  River,  on  such  line  as  its  railway  may  hereafter  be  located, 
Kansas.  either  iu  the  counties  of  Clay  or  Jackson,  in  the  State  of  Missouri,  or  in 

the  county  of  Clay  or  Platte,  in  said  State,  and  the  county  of  Wyan- 
dotte, in  the  State  of  Kansas ;  and  also  to  construct  accessory  works  to 
secure  tbe  best  practicable  channel- way  for  navigation  and  confine  the 
flow  of  the  water  to  a  permanent  channel  at  such  point ;  and  also  to  lay 
on  and  over  such  bridge  a  railway  track  for  the  more  perfect  connection 
of  its  railway  when  constructed  to  said  river. 
Free  naviga-  Sec  2.  That  said  bridge  shall  be  constructed  and  built  without  ma- 
ateucted*0  terial  interference  with  the  security  and  convenience  of  the  navigation 

of  said  river  beyond  what  is  necessary  to  carry  iuto  effect  the  rights 
and  privileges  hereby  granted ;  and  in  order  to  secure  that  object  the 
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said  company  or  corporation  shall  submit  to  the  Secretary  of  War,  for     Plan*,  etc,,  to 
his  examination  and  approval,  a  plan,  design,  aud  drawings  of  the  {£  approved  by 
bridge,  and  a  map  of  the  location,  giving,  for  th«*  space  of  one  mile  *y®  r5*ocretary 
above  aud  one  mile  below  the  proposed  location,  the  topography  of  the 
banks  of  the  river,  the  shore  lines  at  high  aud  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accu- 
rately showing  the  bed  of  the  stream,  the  location  of  any  other  bridge 
or  bridges,  and  shall  furnish  such  other  information  as  may  be  required 
for  a  full  and  satisfactory  understanding  of  the  subject;  and  until  the 
said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  built :  Provided,  That  if  the  said  bridge    proviso*. 
shall  be  made  with  unbroken  and  continuous  spans,  it  shall  have  three     gpane  ' 
or  more  channel-spans  of  not  less  than  three  hundred  feet  each  in  the 
clear,  and  shall  not  be  of  less  elevation  in  any  case  than  fifty  feet  above 
extreme  high-water  mark  as  understood  at  the  point  of  location,  to  the 
bottom  chord  of  the  bridge,  and  the  piers  of  said  bridge  shall  be  par- 
allel with  the  current  of  said  river,  and  the  main  span  shall  be  over  the 
main  channel  of  the  river,  and  not  less  than  three  hundred  feet  in 
length  in  the  clear :  Provided  ahoy  That  if  any  bridge  built  under  this    Draw, 
act  shall  be  constructed  as  a  draw-bridge,  the  same  shall  be  con- 
structed as  a  pivot  draw-bridge,  with  the  draw  over  the  main  channel 
of  the  river  at  an  accessible  and  navigable  point,  and  with  spans  of  not 
less  than  one  hundred  and  sixty  feet  in  length  in  the  clear  on  each  side 
of  the  central  or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or 
span 8  to  the  draw  shall  not  be  less  than  three  hundred  feet,  and  the 
head-room  under  such  span  shall  not  be  less  than  ten  feet  above  high- 
water  mark:  Provided  aho.  That  if  any  bridge  built  under  this  act  shall 
be  constructed  as  a  draw-bridge,  the  same  shall  be  constructed  as  a 
pivot  draw-bridge,  with  the  draw  over  the  main  channel  of  the  river  at 
an  accessible  and  navigable  point,  and  with  spans  of  not  less  than  one 
hundred  and  Bixty  feet  in  length  in  the  clear  on  each  side  of  the  central 
or  pivot  ^)ier  of  the  draw,  and  the  next  adjoining  span  or  spans  to  the 
draw  shall  not  be  less  than  three  hundred  feet,  and  the  head-room  under 
such  spau  shall  not  be  less  than  ten  feet  above  high- water  mark :  Pro- 
vided  also.  That  said  draw  shall  be  opened  promptly  upon  reasonable    Lights,  etc. 
signal  for  the  passing  of  boats;  and  said  company  or  corporation  shall 
maintain,  at  its  own  expense,  from  sunset  till  sunrise,  such  lights  prother 
signals  on  said  bridges  as  the  Light-House  Board  shall  prescribe. 

Sec.  5.  That  the  Secretary  of  War  is  authorized  aud  directed,  upon     Secretary  ox 
receiving  such  plan,  map,  and  other  information,  and  upon  being  satis-  JJ,jJ™y  of°a? 
fied  that  the  bridge  built  upon  such  plan  and  with  such  accessory  works  pr0val. 
and  at  such  locality  will  conform  to  the  prescribed  conditions  of  this 
act,  to  notify  said  company  or  corporation  that  he  approves  the  same ; 
and  upon  receiving  such  notification  said  company  or  corporation  may 
proceed  to  the  erection  of  said  bridge,  conforming  strictly  to  the  ap- 
proved plan  and  location ;  and  should  any  change  be  made  in  the  plan 
of  the  bridge  or  said  accessory  works  during  the  progress  of  the  work 
thereon,  such  chauge  shall  be  subject  likewise  to  the  approval  of  the 
Secretary  of  War ;  and  in  case  of  any  litigation  arising  from  any  ob-    Litigation, 
strnction  or  alleged  obstruction  to  the  free  navigation  of  said  river 
caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought 
in  tbe  circuit  court  of  the  Uuited  States  of  the  district  where  said  bridge 
or  any  part  thereof  is  located. 

8kc.  4.  That  the  said  bridge  and  accessory  works,  when  built  and    To  be  a  lawful 
constructed  uuder  this  act  and  according  to  the  terms  and  limitations  structure     and 
thereof,  shall  be  lawful  structures ;  and  said  bridge  shall  be  recognized  P°8t"rou  e* 
and  known  as  a  post-route,  upon  which  also  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops, 
and  the  munitions  of  war  of  the  United  8tates,  or  for  passengers  and 
freight  passing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  trans- 
portation over  tbe  railroads  or  public  highways  leading  to  said  bridge ; 
and  said  bridge  shall  eujoy  the  rights  and  privileges  of  other  post- 
routes  in  the  United  States. 

Sec.  5.  That  the  United  States  shall  have  the  right  of*  way  for  such  Postal  telegraph, 
postal- telegraph  lines  across  said  bridge  as  the  Government  may  con- 
struct or  control. 

Skc.  6.   That  all  railroad  companies  desiring  the  use  of  said  bridge    Other    compa- 
shali  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  0l|e£j£ll*veright 
passage  of  railway  trains  or  cars  over  the  same,  and  over  the  approaches 
thereto,  upon  payment  of  a  reasonable  compensation  for  such  use;  and 
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Secretary  of  in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad 
War  to  decide  companies,  or  any  one  of  them,  desiring  such  nse  shall  fail  to  agree 
disagreement*  as  Upon  tne  gani  or  8un)8  to  be  paid,  and  upon  rules  and  conditions  to 
to    rms.  which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue  be- 

.  tween  them  shall  be  decided  by  the  Secretary  of  War,  upon  a  hearing 

Charges.  °^  *De  a^eKati°D8  auu*  proofs  of  the  parties :  Provided,  That  the  provis- 

8  ions  of  section  four  in  regard  to  charges  for  passengers  and  freight 

across  said  bridge  shall  not  govern  the  Secretary  of  War  in  determin- 
ing any  question  arising  as  to  the  sum  or  sums  to  be  paid  to  the  owners 
of  said  bridge  by  said  companies  for  the  use  of  said  bridge. 
Right  to  amend ,  Sec.  7.  That  Congress  snail  have  power  at  any  time  to  alter  or  amend 
etc.,  reserved,  th j8  act  go  as  to  prevent  or  remove  all  material  and  substantial  obstruc- 
tions to  the  navigation  of  said  river  by  the  construction  of  said  bridge 
and  its  accessory  workB ;  and  the  expense  of  altering  said  bridge  or  re- 
moving such  obstructions  shall  be  borne  by  the  owners  of  or  persons 
controlling  such  bridge. 

Approved,  May  17,  1886. 

May  17, 1886.     CHAP.  351.—  An  aot  to  authorise  the  construction  of  a  pile  and  pontoon  railway 

and  wagon  bridge  across  the  Mississippi  River  from  the  city  of  Bed  Wing,  Minnesota 

to  the  opposite  shore,  in  the  State  of  Wisconsin. 

•p^i  \xri     i>  Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 

toonBrMgeCo°in '.States  of  America  in  Congress  assembled,  That  the  Red  Wing  Pontoon 

Sany  authorized  Bridge  Company ,  a  corporation  existing  under  the  laws  of  the  State  of 
>  bridge  the  Mis- Minnesota,  is  hereby  authorized  to  construct  and  maintain  a  pile  and 
jS^$iWvffi[  at  pontoon  railway  and  wagon  bridge  across  the  Mississippi  River,  from 
Subject  to  terms tne  °^y  °^  ^^  Wing,  State  of  Minnesota,  so  as  to  connect  with  the 
of  Vol.  18,  oh.  224,  opposite  shore  of  said  river,  in  the  State  of  Wisconsin ;  said  bridge  to 
p.  82.  built  subject,  except  as  herein  provided,  to  all  the  terms,  require- 

ments, and  limitations  contained  in  the  act  entitled  **  An  act  to  legalize 
and  establish  a  pontoon  railway  bridge  across  the  Mississippi  River  at 
Prairie  du  Chien,  and  to  authorize  the  construction  of  a  similar  bridge 
at  or  near  Clinton,  Iowa",  approved  June  sixth,  eighteen  hundred  and 
seventy-four,  so  fur  as  they*  may  be  applicable  thereto. 
Drmw*  Sec.  2.  That  said  bridge  shall  be  so  constructed  with  a  suitable  pon- 

toon draw  of  not  less  than  four  hundred  feet  in  length,  located  over  the 
r**m**°*  main  channel  of  the  river :  Provided,  That  said  bridge  shall  not  be 

nrovai6©^  Seor*  Du^t  or  commenced  until  the  plan  and  specifications  for  its  construc- 
tor of  War,  as  to  ti  on  have  been  submitted  to  the  Secretary  of  War  for  his  approval,  nor 
plans,  etc.  '         until  he  shall  approve  the  plan  and  location  of  said  bridge;  and  if  any 

change  be  made  in  the  plan  of  construction  of  said  bridge  at  any  time, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War; 
and  any  change  in  the  construction  or  any  alteration  of  said  bridge 
that  may  be  directed  at  any  time  by  Congress  or  the  Secretary  of  War 
shall  be  made  at  the  cost  and  expense  of  the  owners  thereof. 
ToUa-  Sec.  3.  That  if  said  bridge  is  constructed  as  a  wagon  bridge,  the  said 

company  may  charge  such  reasonable  rates  of  toll  for  the  passage  of 
wagons  and  vehicles  of  all  kinds  and  for  the  transit  of  animals  and  foot- 
passengers  as  may  from  time  to  time  be  approved  by  the  Secretary  of 
War. 

Sec.  4.  That  Congress  may  at  any  time  alter,  amend,  or  repeal  this 
act. 

Approved,  May. 17,  1886. 


May  17, 1888.     CHAP.  352.— An  aot  to  authorize  the  construction  of  a  bridge  over  the  Missouri 

River  at  the  most  accessible  point  between  the  month  of  the  Fenune  Osage  Creek 

and  a  point  two  miles  above  the  city  of  Saint  Charles,  in  the  county  of  Saiut  Cliarlei 
in  the  State  of  Missouri. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
Saint  Lon  is  States  of  America  in  Congress  assembled,  That  the  Saiut  Louis  Kansas 
rJ^JLtI8  ^RftiF  ^^  Short-Line  Railway  Company,  a  corporation  organized  uuder  the 
wftvCompany  Iaw8  °* tne  State  of  Missouri,  and  its  assigns  or  successors,  be,  and  they 
authorized  to  are  hereby,  authorized  to  construct  and  maintain  a  bridge,  and  ap- 
bridse  the  Mis-  proaches  thereto,  over  the  Missouri  River  at  the  most  accessible  point 
.sourT  River,  near  between  the  mouth  of  the  Femme  Osage  Creek  and  a  point  two  miles 
saint  onaries,  ftbove  the  city  of  gaint  Charles,  in  the  county  of  Saint  Charles,  in  the 
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State  of  Missouri.     Said  bridge  shall  be  constructed  to  provide  for  the     Passage  of  rail- 
passage  of  railway  traius,  and  at  the  option  of  the  corporation  or  com-  waT  train*,  wag. 
pauy  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wag-  011,, e    '• 
ods  and,  veibcles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot- 
passengers  for  such  reasonable  rates  of  toll  as  may  be  approved  from    Tolls, 
time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limita-    To  be  a  lawful 
tions  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  struct u  r  e  and 
a  post-route,  upon  which  also  no  higher  charge  shall  be  made  for  the  P08*-*00*0- 
transmission  over  the  same  of  the  mails,  the  troops,  and  the  monitions 
of  war  of  the  United  States,  or  for  passengers  and  freight  passing  over 
said  bridge,  thau  the  rate  per  mile  paid  for  the  transportation  over  the 
railroad  or  public  highways  leading  to  the  said  bridge ;  and  it  shall 
enjoy  the  rights  and  privileges  of  the  other  post-roads  in  the  United 
States. 

Sec.  3.  That  if  said  bridge  shall  be  made  with  unbroken  and  con-    Spans, 
tinuous  spans,  the  spans  thereof  shall  not  be  less  than  three  hundred 
feet  in  length  in  the  clear,  and  the  main  span  shall  be  over  the  main 
channel  or  the  river.    The  lowest  part  of  the  superstructure  of  said 
bridge  shall  be  at  least  fifty  feet  above  extreme  high-water  mark,  as 
understood  at  the  point  of  location,  and  the  bridge  shall  be  at  right 
angles  to  and  its  piers  parallel  with  the  current  of  the  river :  Provided, 
Thar  if  the  same  shall  be  constructed  as  a  draw-bridge,  the  draw  or  pivot    Provitot. 
shall  be  over  the  main  channel  of  the  river  at  an  accessible  point,  and    r>rftw- 
the  spans  shall  not  be  less  than  one  hundred  and  sixty  feet  in  length 
in  the  clear,  and  the  piers  of  said  bridge  shall  be  parallel  with  and  the 
bridge  itself  at  right  angles  to  the  current  of  the  river,  and  the  spans 
shall  not  be  less  than  ten  feet  above  extreme  high  water-mark,  as  under- 
stood at  the  point  of  location  to  the  lowest  part  of  the  superstructure 
of  said  bridge :  Provided  also.  That  said  draw  shall  be  opened  promptly    I^Khta,  ©to. 
upon  reasonable  signal  for  tne  passage  of  boats :  and  said  company  or 
corporation  shall  maintain,  at  its  own  expense,  from  sunset  till  sunrise, 
such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board 
shall  prescribe.    No  bndge  shall  be  erected  or  maintained  untfer  the    Free  naviga- 
authority  of  this  act  which  shall  at  any  time  substantially  or  materially  stated10  **  °b* 
obstruct  the  free  navigation  of  said  river ;  and  if  any  bridge  erected 
under  such  authority  shall,  in  the  opinion  of  the  Secretary  of  War, 
obstruct  such  navigation,  he  is  hereby  authorized  to  cause  such  change 
or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such 
obstruction ;  and  all  such  alterations  shall  be  made  and  all  such  ob- 
structions be  removed  at  the  expense  of  the  owner  or  owners  of  said 
bridge ;  and  in  case  of  any  litigation  arising  from  any  obstruction  or    litigation, 
alleged  obstruction  to  the  free  navigation  of  said  river  caused  or  alleged 
to  be  caused  by  said  bridge,  the  case  may  be  brought  in  the  district  court 
of  the  United  States  of  the  State  of  Missouri,  in  which  any  portion  of  said 
obstruction  or  bridge  may  be  located :  Provided  further,  That  nothing 
in  this  act  shall  be  so  construed  as  to  repeal  or  modify  auy  of  the  pro- 
visions of  law  now' existing  in  reference  to  the  protection  of  the  navi- 
gation of  the  river,  or  to  exempt  this  bridge  from  the  operation  of  the 
same. 

8ec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge    Other   °°mP*' 
shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  JJf^Ji* 
the  passage  of  railway  trains  or  cars  over  the  same,  and  over  the  ap- 
proaches thereto,  upon  paymentof  a  reasonable  compensation  for  such 
use;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  rJ*ecrJtar5    A' 
railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  disagreements ias 
agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  terms,  etc. 
to  which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue 
between  tbem  shall  be  decided  by  the  Secretary  of  War  upon  a  hearing 
of  the  allegations  and  proofs  of  the  parties :  Provided,  That  the  provis-     Proviso. 
ions  of  section  two  in  regard  to  cnarges  for  passengers  aud  freight 
across  said  bridge  shall  not  govern  the  Secretary  of  War  in  determin- 
ing any  question  arising  as  to  the  sum  or  sums  to  be  paid  to  the  owners 
of  said  bridge  by  said  companies  for  the  use  of  said  bridge. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  kJ^SJlSJJj  Dy 
shall  be  bnilt  and  located  under  and  subject  to  such  regulations  for  the  secretary   ot 
security    of  navigation  of  said  river  as  the  Secretary  of  War  shall  War. 
prescribe  ;  and  to  secure  that  object  the  said  company  or  corporation 
shall  submit  to  the  Secrerary  of  War,  for  his  examination  and  approval, 
a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
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the  troops,  and  the  mnnitious  of  war  of  the  United  States  than  other 
Pr    .  persons  pay  for  like  transportation  ;  and  the  United  States  shall  haw 

PhuosTetc.,  to  tue  r^ght  of  way  for  a  postal  telegraph  across  said  bridge:  ProtM, 

approved  by  Sec-  That  before  this  act  shall  take  effect  said  company  shall  submit  to  th»  ! 

Tctary  of  Tvar.     Secretary  of  War  the  plans  and  specifications  of  said  bridge,  showing , 

the  proposed  location  and  structure  contemplated,  and  that  it  shall  be  j 

decided  by  the  Secretary  that  said  bridge  does  uot  and  will  not  ob-  \ 

Rlcht  to  amend  8  ruc^  or  ^mPa'r  ^ne  navigation  of  said  Red  River  :  Provided  furthe9\ 

•tcfreeerved.    '  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  set  at ; 
Free     naviga-  any  time ;  and  that  if  at  any  time  navigation  of  the  said  river  shall  ia  \ 

JJJJJI  not  to  boob-  any  manner  be  obstrucled  or  impaired  by  the  said  bridge,  the  Seoe- 

■truoted-  taiy  of  War  shall  have  authority,  and  it  bhall  be  his  duty,  to  reqoinV 

the  said  company  to  alter  and  change  the  said  bridge,  at  its  own  •*■; 
pense,  in  such  manner  as  may  be  proper  to  secure  free  and  compter 
navigation  without  impediment;  and  if  upon  reasonable  notice  iosaai 
company  to  make  such, change  or  improvements  the  said  company  (aaV 
to  do  so,  the  Secretary  of  War  shall  have  authority  to  make  the  saw* 
at  the  expense  of  said  company,  and  all  rights  conferred  by  this  art 
shall  be  forfeited;  and  Congress  shall  have  power  to  do  any  and  aD 
things  necessary  to  secure  the  free  nav  gat  ion  of  the  river. 

Approved,  May  17,  1»86. 


Hay  17, 1886.     CHAP.  35JS.— An  act  to  authorize  the  const  motion  of  a  bridge  acroM  the  Missf* 

River  at  some  accessible  point  within  two  miles  north  and  two  miles  south  of  ft* 

eity  of  Atobison.  in  the  county  of  Atchison,  in  the  State  of  Kansas. 

Be  it  enacted  hy  the  Senate  and  House  of  Rtprts*ntativt*  of  the  Cattaf 
A  t  ohison  States  of  America  in  Congress  assembled,  That  the  Atchison  Bridge  Con> 
Bridge  Company  pany,  an  incorporation  organized  under  the  laws  of  the  State  of  Kan-, 
authorised  tosaM)  [B  hereby  authorized  to  construct  and  maintain  abridge  acrosstit 
and  *wa  *on  M*880"™  River  at  such  a  point  us  may  be  hereafter  selected  by  said  est- 
bridge  across  the  poration  within  two  miles  north  and  two  miles  south  of  the  city  of  At^- 
Missouri  RW  orison,  in  the  county  of  Atchison,  in  the  State  of  Kansas,  as  shall  beat 
at  Atchison,  promote  the  public  convenience  and  welfare  and  the  necessi  ties  of  boat- 
Kans.  ne8B  an(|  COmn,erce  j  an(\  a)so  to  construct  accessory  works  to  aecun 

the  best  practicable  channel- way  for  navigation  and  confine  the  flow  of 
the  water  to  a  permanent  channel  at  such  point ;  and  also  to  lay  on  aal 
over  said  bridge  a  railway  track  tor  the  more  perfect  connection  of  anj 
rail  road  8  that  are  or  shall  be  constructed  to  said  riv-»r  at  or  opposita 
said  point;  and  said  corporation  may  construct  and  maintain  wayaf* 
wagons,  carriages,  ai  d  for  foot-passengers,  charging  and  receiving  wa* 
Tolla.  sonable  toll  theretor  as  may  be  approved  from  time  to  time  by  the  See* 

retary  of  War. 
Plans,  etc.,  to     gB£#  2.  That  said  bridge  shall  be  constructed  and  built  without  ioter- 
Seor^Tary   J?*01*"00*  w*tn  tno  security  and  convenience  of  navigation  of  saidriwf 
"War,  beyond  what  is  necessary  to  carry  into  effect  the  rights  and  privilege* 

heieby  granted ;  and  in  order  to  secure  that  object  the  said  companfoT 
corporation  shall  submit  to  the  Secretary  of  War,  for  his  exainiuatie* 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  tfaa 
location,  giving,  for  the  space  of  one  mile  above  and  one  mile  belovrtl* 
proposed  location,  the  topography  of  the  banks  of  the  river,  thesbor* 
lines  at  high  and  low  water,  the  direction  and  strength  of  thecarreaW 
at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  d* 
stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish 
such  other  information  as  may  be  required  lor  a  full  and  aatisfactoif 
understanding  of  the  subject ;  and  until  the  said  plan  and  location  « 
the  biidge  are  approved  by  the  Secretary  of  War  the  bridge  shall  noi 
Provisos.  De  huNt :  Proridtd,  That  if  the  said  bridge  shall  be  made  with  nnbroken 

continuous  spans,  ir.  shall  have  three  or  more  channel-spans  andsbatt 
Spans.  not  be  of  less  elevation  in  auy  case  than  tifty  feet  above  extrenje  high* 

water  mark,  as  understood  at  the  point  of  location,  to  the  bottom  cboni 
of  the  bridge  ;  nor  shall  the  spaus  of  said  bridge  be  less  than  three  boa* 
dn  <l  feet  in  length,  and  the  piers  of  said  bridge  shall  be  parallel  wiA 
the  current  of  said  river,  and  the  main  span  shall  bo  over  the  mail 
channel  of  ib<-  river,  and  not  less  than  three  hundred  feet  in  length 
And  proridtd  al*o,  That  if  auy  bridge  built  under  this  act  shall  be  coa- 
structed  as  a  draw- bridge,  the  same  shall  be  constructed  asapi*0* 
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drawbridge,  with  a  draw  over  the  main  channel  of  the  river  at  an 
accessible  and  navigable  point,  and  with  spans  of  not  less  than  two     Draw, 
hundred  feet  in  leugth  in  tho  clear  on  each  Hide  of  the  central  or  pivot 
pier  of  tbe  draw,  and  the  nest  adjoining  span  or  span*  to  the  draw 
shall  not  be  less  thau  three  hundred  feet,  and  the  head-room  under  such 
toan  shall  not  be  less  than  ten  feet  above  high- water  mark  :  Provided    I-'gkta,  etc,. 
*W,  That  Kaid  draw  shall  be  opened  promptly  upon  reasonable  signal 
fertbe  pawing  of  boats ;  aud  said  company  or  corporation  shall  main- 
tain, at  its  own  expense,  from  sunset  till  sunrise,  such  lights  or  other 
signal*  on  said  bridge  as  the  Light- House  Board  shall  prescribe  :  Pro- 
lidrdaUo,  That  ail  railway  couipauies  desiring  to  use  said  bridge  shall  niJJJjf J^y^J^t 
have  and  be  entitled  to  equal  rights  and  privileges  in  the  passage  of  0f  WAy>         g 
tbe  same,  and  in  the  nse  of  the  machinery  aud  fixtures  thereof,  and  of 
til  the  approaches  thereto,  under  aud  npon  such  terms  aud  conditions  TsrSeorotarT.  Jf  ' 
to  shall  be  prescribed  by  the  Secretary  of  War,  upon  hearing  the  alle-  dWreementsaa 
gallons  and  proofs  of  the  parties,  in  case  they  shall  not  agree.  to  terms,  etc. 

!    Sec.  3.  That  tbe  Secretary  of  War  is  beieby  authorized  and  directed,     Secretary      of 
Vpon  receiving  such  plan  and  map  and  other  information,  aud  upon  War    to    notify 
leing  satisfied  that  a  bridge  built  on  such  plan  and  with  such  acc*-s-  SJovJS°y        tp" 
apry  works  and  at  such  locality  will  conform  to  the  prescribed  condi- 
tions of  this  act,  to  notify  the  company  that  he  approves  the  same ;  and 
■pon  receiving  such  notification  the  said  company  may  proceed  to  an 
erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and 
location;  and  should  any  change  be  made  in  the  plan  of  tLc  bridge  or 
aaid  accessory  works,  during  the  progress  of  the  work  thereon,  such 
•hangs  shall  be  subject  likewise  to  the  approval  of  the  Secretary  of 
War;  and  in  case  of  any  litigation  arising  from  any  obstruction  or  al-     Litigation, 
leged  obstruction  to  the  free  navigation  of  said  river,  caused  or  al- 
leged to  be  caused  by  said  bridge,  the  case  may  be  brought  in  the 
Circuit  conrt  of  the  United  States  of  the  State  of  Kansas  or  State  of 
Missouri  in  which  any  portion  of  said  obstruction  or  bridge  may  be 
located. 

8kc.  4.  That  the  said  bridge  and  accessory  works,  when  built  and     To  be  a  lawful 
eonstrncted  under  thia  act,  aud  according  to  the  terms  and  limitations  JJJ^Suto    ft 
thereof,  shall  be  lawful  structures ;  aud  said  bridge  shall  be  recognized 
tod  known  as  a  poet- route,  upon  which  also  no  higher  charge  shall  be 
Made  for  the  transmission  over  the.  same  of  the  mails,  the  troops,  and 
tte  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
fcr  the  transportation  over  the  railroads  or  public  highway*  leading  to 
•aid  bridge;  and  said  bridge  shall  enjoy  the  rights  and  privileges  of 
tther  post-routes  in  the  United  States ;  and  Congress  reserves  the  right 
at  any  time  to  regulate  by  appropriate  legislation  the  charges  for  freight    Charges, 
tod  passengers  over  said  bridge. 

Sic.  5.  That  the  United  States  shall  have  the  right  of  way  for  such     Postal-tele- 
patal-telegraph  Hues  across  said  bridge  as  the  Government  may  con-  snph' 
struct  or  control. 

8kc.  6.  That  Congress  shall  have  power  at  any  time  to  alter,  amend.    Right  to  amend, 
» repeal  this  act  so  as  to  prevent  or  remove  all  mateiial  and  substau-  «<*••  reserved. 
Hal  obstructions  to  the  navigation  of  said  river  by  the  construction  of 
laid  bridge  and  its  accessory  works;  and  the  expense  of  altering  said 
fcridge  or  removing  such  obstructions  shall  be  at  the  expense  of  the 
toners  of  or  persons  controlling  such  bridge. 

Approved,  May  17,  1886. 


ta^P.  15&— Aji  act  to  authorize  tbe  construction  and  maintenance  of  a  bridge  by  tbe     May  17,  1888. 
Dakota  Central  Railway  Company,  across  the  Missouri  River,  at  Pief re,  Dakota. 


Bi  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
Itatt  of  Jnuriea  in  Congress  assembled,  That  the  Dakota  Central  Kail-  Dakota  Central 
toy  Company,  a  corporation  dulv  organized  under  the  general  incor-  Bailway  C  o  in  • 
Nation  lawa  of  the  Territory  of  Dakota,  its  successors  and  assigns,  is  |J^Siu!SliJ 
to*by  authorized  to  construct  and  maintain  a  bridge  across  the  Mis-  8oU,i  River  at 
toni  River  at  or  near  the  city  of  Pierre,  Hnghes  Couuty,  Dakota,  and  Pierre,  Dak. 
•to  to  lay  on  and  over  said  bridge  a  railway  track  or  tracks  for  the 

Etge  of  railway  trains;  and  aaid  corporation  may  oonstruct  and 
tain  ways  for  wagons,  carriages,  and  foot-passengers,  charging    Waffonandfoot 
M  receiving  such  reasonable  tolls  therefor  as  may  be  approved,  trom  bridge, 
ttoa  to  time  by  the  Secretary  of  War.  Toll*. 
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Plans,  etc.,  to 
be  approved  by 
Secretary  o  f 
War. 


Provitoi, 
Spans. 


Draw. 


Lights,  etc. 


Other  com- 
panies to  have 
right  of  way. 

Secretary  of 
War  to  decide 
disagreements  as 
to  terms,  etc. 

Secretary  of 
War  to  notify 
company  of  ap- 
proval. 


Litigation. 


To  be  a  lawful 
structure  and 
post-route. 


Charges. 

Postal-tele 
graph. 


8kg.  2.  That  siiid  bridge  shall  be  constructed  and  built  without  in- 
terference with  the  security  and  convenience  of  navigation  of  raid 
river  beyond  what  is  necessary  to  carry  into  effect  the  rights  and 
privileges  hereby  granted  ;  and  in  order  to  secure  that  object  the  said 
corporation  shall  submit  to  the  Secretary  of  War,  for  bis  exaniinatioa 
aud  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the 
locatiou,  giving,  for  the  space  of  one  mile  above  and  one  mile  below 
the  proposed  location,  the  topography  of  the  banks  of  the  river,  the 
shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the 
currents  at  all  stages,  and  the  soundings,  accurately  showing  tbebM 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  information  as  may  be  required  for  a  full  and  sati* 
factory  understanding  of  the  subject ;  and  until  the  said  plau  and  loca- 
tion of  the  bridge  are  approved  by  the  Secretary  of  War  the  bride* 
shall  not  be  built:  Provided,  That' if  the  *aid  bridge  shall  lie  made 
with  unbroken  and  continuous  spans,  it  si  nil  not  be  of  less  elevation 
in  any  case  than  fifty  feet  above  extreme  bigh  water  mark,  as  noder- 
stood  at  the  point  of  location,  to  be  the  low  est  part  of  the  superstruct- 
ure of  the  bridge,  nor  shall  the  spans  of  sai  I  bridge  be  less  than  three 
hundred  feet  in  length,  and  the  piers  of  ssiid  bridge  shall  be  paralW 
with  the  current  of  said  river,  and  the  main  span  shall  be  over  the 
main  channel  of  the  river  and  not  less  than  three  b nnd red  feet  ii 
length :  And  prorided  aho,  That  if  any  bridge  built  under  this  act  shall 
lie  constructed  as  a  draw-bridge,  the  samn  shall  be  constructed  is  a 
pivot  draw-bridge,  with  a  draw  over  the  miiu  channel  of  the  river  at 
an  accessible  and  navigable  point,  and  with  spans  of  not  less  thanoae 
hundred  and  sixty  feet  in  length  in  the  clear  on  each  side  of  the  cen- 
tral or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or  spans U 
the  draw  shall  not  be  less  than  three  bundled  feet,  and  the  head  room 
under  such  spau  Khali  not  be  less  ten  feet  above  local  high-water  mark: 
Provided  al*o,  That  said  draw  shall  be  opened  promptly  upon  reason- 
able signal  for  the  passing  of  boats;  and  said  company  or  corporatiot 
shall  maintain,  at  its  own  expense,  from  sunset  till  sunrise,  such  light* 
or  other  signals  on  said  bridge  as  the  Light  House  Board  shall  pn- 
scrilie  :  Provided  aho,  That  all  railway  companies  desiring  to  n*e*a>d> 
bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges  in  the 
passage  of  the  same,  and  in  the  use  of  the  machinery  and  fixtorm 
thereof,  aud  of  all  the  approaches  thereto,  under  aud  upon  such  term 
and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  up* 
hearing  the  allegations  and  proofs  of  the  parties,  in  case  they  shall 
not  agree. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed, 
upon  receiving  such  plan  and  map  and  other  information,  and  npot 
being  satisfied  that  the  bridge  built  upon  Mich  plan  with  such  acces- 
sory works,  and  at  such  locality  will  conform  to  the  prescribed  condi- 
tions of  this  act,  to  notify  the  company  that  he  approves  the  same, 
and  upon  receiving  such  notification  the  said  company  may  proceed  w 
an  erection  of  said  bridge,  conforming  strictly  to  the  approved  pl» 
and  location  ;  and  should  any  change  be  made  in  the  plan  of  the  bridge 
or  accessory  works,  during  the  progress  of  the  work  thereon,  *«■ 
change  shall  be  subject  likewise  to  the  approval  of  the  Secretary  rf 
War;  and  in  case  of  any  litigation  arising  from  auy  obstruction  or  aK 
ieged  obstruction  to  the  free  navigation  of  said  river,  caused  or  alleg* 
to  be  caused  by  said  bridge,  the  case  may  bo  brought  in  any  cirron 
court  of  the  United  States  or  any  district  court  of  the  Territory  of  Da- 
kota, within  whose  jurisdiction,  any  portiou  of  said  bridge  may  1* 
located.  N 

Sec.  4.  That  the  said  bridge  and  accessory  works,  when  builtani 
constructed  under  this  act  and  according  to  the  terms  and  limitation 
thereof,  shall  be  lawful  structures;  and  said  bridge  shall  be  recegni*^ 
aud  known  as  a  post-route,  upon  which  no  higher  charge  aluvll  bj 
made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  a 
the  munitions  of  war  of  the  United  States  than  the  rate  per  inilep 
for  the  transportation  over  the  railroads  or  public  highways  leading 
such  bridge,  and  said  bridge  shall  enjoy  the  rights  and  privileges 
other  post-routes  in  the  United  States  ;  and  Congress  reserves  the ri- 
at  any  time  to  regulate  by  appropriate  legislation,  the  charges 
freight  and  passengers  over  said  bridge. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  an 
postal-telegraph  lines  across  said  bridge  as  the  Government  may  <** 
struct  or  control. 


LAWS    AFFECTING    CORPS    OF   ENGINEERS.  421 

Sec.  6.  That  the  right  to  alter,  ameud,  or  repeal  Ibis  act  is  hereby    Right  to  amend, 
expressly  reserved ;  and  the  right  to  require  any  changes  in  said  struct-  etc*'  rwer™* 
ore,  or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when- 
ever Congress  shall  decide  that  the  public  interest  requires  it,  is  also 
expressly  reserved. 

Approved,  May  IT,  1886. 


CHAP.  367.— An  act   to  authorize  the  Chicago,  Milwaukee  and  Saint  Paul,  Rail-     May  17, 1886. 

way  Company  to  construct,  operate,  and  maintain  a  Bridge  across  the  Missouri - 

Rirer  near  or  in  the  vicinity  or  Chamberlain  in  the  Territory  of  Dakota. 

Beit  enacted  by  the  Senate  and>  House  of  Ilepresentativts  of  the  United  Chicago,  Mil- 
States  of  America  in  Congress  assembled,  That  the  Chicago,  Milwaukee  waukee  and  Saint 
end  Saiot  Paul  Railway  Company  shall  have  the  right  to  construct  P»*lR»ilway 
and  maintain  a  Bridge  across  the  Missouri  River  near  or  iu  the  vicinity  }ied  Abridge  the 
of  the  city  of  Chamberlain,  in  the  Territory  of  Dakota  aud  also  to  lay  Missouri  River 
on  and  over  said  bridge  a  railway  track  or  tracks  for  the  passage  of  at  Chamberlain, 
railway  trains ;  and  said  corporation  may,  at  its  option,  construct  and I)ftk- 
maintain  ways  for  wagons,  carriages,  and  loot-passengers,  charging  Wagon  and  foot 
and  receiving  such  reasonable  tolls  therefor  as  may  be  approved  from  bridge, 
time  to  time  by  the  Secretary  of  War.  •  Tolls. 

Sec.  2.  That  said  bridge  shall  be  constructed  and  built  without  in-     Freenaviga- 
terference  with  the  security  and  convenience  of  navigation  of  -said  ^J0.^^*"0  beoD" 
river  beyond  what  is  necessary  to  carry  into  eifect  tne  rigbts  and  privi- 
leges hereby  granted  ;  and  iu  order  to  secure  that  object  the  said  cor-     Plans,  etc,  to 
poration  shall  submit  io  the  Secretary  of  War,  for  his  examination  and  JjJ  aPP rovJJjl  ^7 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  loca-  \^i\  cre     y 
tioo,  giving,  for  the  space  of  one  mile  above  aud  one  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  the  river,  the  shore- 
lines at  high  and  tow  wafer,  the  direction  and  strength  of  the  currents 
at  all  stages,  and  the  sonndiugs,  accurately  showing  the  bed  of  the 
stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish 
snch  other  information  as  may  be  required  for  a  full  aud  satisfactory 
understanding  of  the  subject;  and  until  the  said  plan  and  location  of 
the  bridge  are  approved  by  the  Sectary  of  War  the  bridge  shall  not 
be  built:  Provided,  That  if  the  said   bridge  shall  be  inaue  with  uu-     Provisos. 
broken  and   continuous  spans,  it  shall  not  be  of  less  elevation  in  any     Spans. 
case  than  fifty  feet  above  extreme  high-water  mark,  as  understood  at 
tbe  point  of  location,  to  the  lowent  part  of  the  superstructure  of  the 
bridge,  nor  shall  the  spans  of  said  bridge  be  less  than  three  hundred 
feet  in  length,  and  the  piers  of  said  bridge  shall  be  parallel  with  the 
enrrent  of  said  river,  and  the  main  span  shall  be  over  tbe  main  chan- 
nel of  the  river  and  not  less  than  three  hundred  feet  in  length:  And 
yrotidtd  also,  That  if  any  bridge  built  uuder  this  act  shall  be  eon- 
strncted  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot     Draw, 
draw-bridge,  with  a  draw  over  the  main  channel  of  the  river  at  an  ac- 
cessible and  navigable  point,  aud  with  spans  of  not  less  than  one  hun- 
dred aud  sixty  feet  in  length  in  the  clear  on  each  side  of  the  central  or 
pivot  pier  of  the  draw,  and  tbe  next  adjoining  span  or  spans  to  the 
draw  shall  not  be  less  than  three  hundred  feet,  and  the  head  room 
under  snch  span  shall  not  be  less  that  ten  feet  above  local  high- water 
mark:  Prodded  also,  That  said  draw  shall  be  opened  promptly  upon 
reasonable  signal  for  the  passing  of  bouts  ;  and  said  company  or  cor-     Lights,  etc. 
poration  shall  maintain,  at  its  own  expense,  from  sunset  till  sunrise, 
sach  lights  or  other  signals  on  said  bridge  as  the  Light  House  Board 
thai  1  prescribe :  Provided  also,  That  all  railway  companies  desiring  to     Other   com- 
use  said  bridge  shaH  have  and  be  entitled  to  equal  rights  and  privi-Pani©»    to    have 
teges  iu  the  passage  of  the  same,  and  in  the  use  of  the  machinery  and  ng     °   way' 
fixtures  thereof,  and  of  all  tbe  approaches  thereto,  under  and   upon 
■nch  terms  aud  conditions  as  shall  be  prescribed  by  the  Secretary  °f  wSecrtot  V^*?* 
War,  npon   hearing  the  allegations  and  proofs  of  the  parties,  in  case  disagreements  as 
they  shall  not  agree.  to  terms,  etc. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  Authorized  and  directed,     Secretary  of 
upon  receiving  sach  plan  and  map  and  other  information,  and  upon  WaT  to  notify 
being  amtisfirtfthnt  the  bridge  built  upon  snch  plan,  with  such  weees- £°^J5ny  °    RO" 
•ory  works,  and  at  sin  h  locality  will  conform  to  the  prescribed  condi- 
tions of  this  act,  to  notify  tbe  company  that  he  approves  the  same; 
Aod  upon  receiving  snch  notification  the  said  company  may  proceed  to 
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an  erection  of  said  bridge,  conforming  strictly  to  the  approved  plan 
and  location  ;  and  should  any  change  he  made  in  the  plan  of  the  bridge 
or  accessory  works,  during  the  progress  of  the  work  thereon,  sock 
change  shall  be  subject  likewise  to  the  approval  of  the  Secretary  of 
Litigation.  War;  and  in  case  of  any  litigation  arising  from  any  obstruction  or  al- 
leged obstruction  to  the  free  navigation  of  said  river,  caust'd  or  alleged 
to  be  caused  by  said  bridge,  the  case  may  be  brought  in  any  court  of  the 
United  States  of  the  Territory  of  Dakota,  of  competent  jurisdiction,  ii 
which  any  portion  of  said  bridge  may  be  located. 
To  be  a  lawful      Sec.  4.  That  the  said  bridge  and  accessory  works,  when  built  and 

Doat>rout«re        constructed  under  this  act  and  according  to  the  terms  and  limitations 

*^  *  thereof,  shall  be  lawful  structures  ;  and  said  bridge  shall  be*recogmz*d 

and  known  as  a  post-route,  upon  which  also  no  higher  charge  shall  be 
made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and 
the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  tbe  transportation  over  the  railroads  or  public  highways  leading  to 
such  bridge,  and  said  bridge  shall  enjoy  the  rights  and  privileges  of 
other  post-routes  in  the  United  States;  and  Congress  r«'  serves  tbe  right 
Charges,  at  any  time  to  regulate  by  appropriate  legislation  the  charges  for  freight 

and  passengers  over  said  bridge. 
Postal  tele-      Sec  5.  That  the  Uuited  States  shall  have  the  right  of  way  for  such 

graph.  postal -telegraph  lines  across  said  bridge  as  the  Government  may  con- 

struct or  control. 
Rigbt  to  amend     8kc  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 

etc.,  reserved,  expressly  reserved  ;  and  the  right  to  require  any  changes  in  said  struct- 
ure, or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when- 
ever Congress  shall  decide  that  the  public  interest  requires  it,  is  aha 
expressly  reserved. 

Approved,  May  17,  188o\ 


May  20,  1886.      CHAP.  363.— An  act  to  authorize  the  Covington  and  Cincinnati  Elevated  Raifof 
.  anil  Bridge  Company  to  erect  a  bridge  aoroa*  tbe  Ohio  River. 


Bridge  Co.  an-  assigus,  ar«  hereby  authorized  and  empowered  to  eivct  a  bridge  acroa 
bhldrl*thdOhl°^e  O,lio  River  between  Covington,  Kentucky,  and  Cincinnati,  Ohio, 
Stiver  between 8ul|ject  to  the  limitations  and  restrictions  of  the  general  law  regulat- 
Covington,  Ky.,  ing  the  construction  of  bridges  over  the  Ohio  Riv»-r :  Provided.  howew* 
and  Cincinnati.  That  said  bridge  shall  not  be  of  less  elevation  thau  the  Covington  and 
°*Voi  17      398     Cincinnati  suspension  bridge,  and  may  be  constructed  without  a  pivot 

Vol^m     <lraw-HPau. 

Frovbo.  Approved,  May  20,  13*5. 


llav  26  1886      CHAP.  377.— An  act  making  appropriation  to  aupply  deficiency  in  amount  required 

'.  for  expenditure  to  June  thirtieth,  eighteen  hundred  and  eighty-nix.  for  exaialaft- 

tion  and  nurveya  required  by  art*  of  March  third,  eighteen  hundred  and  aeveatT- 
flve,  and  June  nineteenth,  eighteen  hundred  and  aeventy-eljcht.  to  ascertain  depth 
of  water  and  width  ot  channel  at  South  Pass  of  Miaaliiaippi  River. 

South  Pas*,  fie  it  enacted  by  the  Senate  and  Bouse  of  Rrpre>entatire*  of  the  L'wtd 
Mississippi  rw.  States  of  America  in  Congress  assembled,  That  the  following  sum  be.  and 
«r.  the  Ksnie  is  hereby,  appropriated  out  of  any  money  iu  the  Treasury  uot 

_.  fl  .  otherwise  appropriated,  to  wit:    To  supply  deficiency  in  amount  im- 

propriation* fop(ln*ren^  f°r  expenditure  to  June  thirtieth,  eighteen  hnudred  and  eighty- 
examination  and  Hi x.  for  examinations  and  surveys  required  by  arts  of  March  thinU 
surveys  to  aster-  eighteen  hundred  and  seventy-Hve,  and  June  nineteenth,  eighteen  hnn- 
twamf width* of <lml  auti  ^'^"ty-eight.  to  a<*certaiu  the  depth  of  water  aud  width  «f 
channel.  channel  secured  and  maintained  from  time  to  time  by  James  B.  Eadsat 

Vol.  18,  p.  463.    South  Pass  of  the  Mississippi  River,  and  to  enable  the  Secretary  of  War 

Vol.  20,  p  168.    to  report  to  Congress  during  the  maintenance  of  the  work,  six  thou- 
sand four  hundred  and  ninety -two  dollars. 

Appropriation     $EC-  2*  That  the  money  hereby  appropriated  shall  be  immediate1/ 
immediately  available, 
available.  Approved,  May  26,  18HH. 
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CHAP.  417.— An  act  to  authorise  the  construction  of  a  bridge  across  the  Staten  Island     June  16. 188* 
Sound,  known  as  Arthur  Kill,  and  to  establish  the  same  as  a  post-road.  - 

Beit  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembledy  That  it  shall  be  lawful  for  the     Staten    Island 
Staten  Island  Rapid  Transit  Railroad  Company,  a  corporation  exi sting  5*^  Tra582i?" 
under  the  laws  of  the  State  of  New  York,  and   the  Baltimore  aud  New  timore'and  New 
York  Railroad  Company,  a  corporation  existing  under  the  laws  of  the  York  R.  R.  Co., 
State  of  New  Jersey,  or  either  of  said   companies,  to  build  and  mai  u- authorized      te 
tain  a  bridge  across  the  Staten  Island  Sound,  or^Vrthnr  Kill,  from  New  KmgState T*ul 
Jersey  to  Richmond  Comity,  New  York,  for  the  passage-  of  raj  I  road  ftnd  Sound.11 
trains,  engiues,  and  cars  thereon,  and  to  lay  on  and  over  said  bridge 
railway  tracks  for  the  more  perfect,  connection  of  any  railroads  that 
are  or  shall  be  constructed  to  the  said  sound  at  or  opposite  said  point; 
and  in  case  of  any  litigation  concerning  any  alleged  obstruction  to  the     Litigation, 
free  navigation  of  said  sonnd  on  account  of  said  bridge,  the  cause  may 
be  tried  before  the  circuit  conrt  of  the  United  States  of  either  of  said 
States  in  which  any  portion  of  said  obstruction  or  bridge  touches;  and     other    compa- 
that  all  railway  companies  desiring  to  use  the  said  bridge  shall  have  nies  to  have  right 
and  be  entitled  to  equal  rights  and  privileges  in  the  passage  over  of  way. 
the  same,  and, in  the  use  of  the  machinery  and  fixtures  thereof  and  of 
all  the'approaches  thereto, for  a  reasonable  compensation  to  be  paid  to    Secretary     of 
the  owners  of  said  bridge  under  and  up>»n  such  terms  and  conditionsas  "w"a'r  .to    Pre* 
•ball  be  prescribed  by  the  Secretury  of  War  upou  hearing  the  allega- 8cnbe  tonns* 
lions  and  proofs  of  the  parties  in  case  they  shall  not  agree. 

8RC.  tt.  That,    said    bridge  shall   be  constructed  as  a  pivot  draw-     Draw, 
bridge,  with  a  draw  over  the  main   channel  of  the  sound  at  an  acces- 
sible and  navigable  point,  and  with  spans  "f  not  less  than  two  hun- 
dred feet  in  length  in  the  clea   on  each  side  of  the  central  or  pivot  pier 
of  the  draw  ;  and  said  spans  shall  not  be  less  than  thirty -two  feet  above 
mean  low-water  mark  measuring  to  the  lowest  member  of  the  bridge    £l0ISL^akWm 
•nperstrnctnre:     And  provided  also.  That  said  draw  shall  be  opened      pe     K 
promptly,  upon  reasonable  signal,  except  when  trains  are  passing  over 
the  aaid  bridge,  for  the  passage  of  the  boats  whose  construction  shall 
tot  be  such  as  to  admit  of  their  passage  under  the  draw  of  said  bridge 
when  closed :  but  in  no  case  shall  unnecessary  delay  occur  in  opening 
the  aaid  draw  after  the  passage  of  trains;  and  the  said  company  or 
corporation  shall  maintain,  at  its  own  expense,  from  sunset  tosnnrise,     Lights,  etc. 
tneh  lights  or  other  signals  ou  said  bridge  as  the  Light-House  Board 
•ball  prescribe. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to     xobe  alawral 
its  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized  and  structure    an  d 
known  as  a  post-route,  upon  which  also  no  higher  charge  shall  be  post-route, 
nade  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and 
the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  their  transportation  over  the  railroads  or  public  highways  leading     pMtai     tele- 
to  said  bridge  ;  and  the  Uuited  States  shall  have  the  right  of  way  for  graph, 
postal-telegranh  purposes  across  said  bridge. 

6kc.  4.  That  the  plan  and  location  of  said  bridge,  with  a  detailed    p^g  eto#   u 
nap  of  the  sound  at  the  proponed  site  of  the  bridge  and  near  thereto,  be  approved' by 
exhibiting  the  depths  and  currents,  shall  be  submitted  to  the  Secre-  Secretary    of 
tary  of  War  for  his  approval,  and  until  he  approve  the  plan  and  loca-  War- 
tkm  of  said  bridge  it  shall  not  be  built ;  but  upon  the  approval  of  said 
plan  by  the  Secretary  of  War  the  said  companies,  or  either  of  them, 
■ay  proefced  to  the  erect ioti  of  said  bridge  in  conformity  with  said 
approved  plan;  and  should  any  change  be  made  in  the  plan  of  said 
bridge  daring  the  progress  of  the  work  thereon,  such  change  shall  be 
•object  likewise  to  the  approval  of  the  Secretary  of  War.     If  the  Sec- 
retary  of  War  shall  at  auy  time  deem  any  change  or  alteration  neces- 
ttr?  in  the  said  bridge,  so  that  the  same  shall  not  obstruct  navigation, 
•r  if  be  shall  think  tho  removal  of  the  whole  structure  necessary,  the 
•Iteration  so  required  or  the  removal  of  the  whole  structure,  shall  be 
Bade  at  the  expense  of  the  parties  owning  said  bridge:  and  if  said     xo  be  finished 
bridge  shall  not  be  finished  within  two  years  from  the  passage  of  this  jn  two  years, 
act,  the  rights  and  privileges  hereby  granted  shall  determine  and  cease. 

8ec.  5.  That  the  right  to  a  Iter,  "amend,  or  repeal  this  act  is  hereby   Righttoamend, 
ttpreaaly  reserved.  et«.,  reserved. 

Approved,  June  16,  18W>. 


424    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

June  21,  1886.    CHAP.  463 — An  aot  to  authorize  the  purchase  of  the  Aqueduct  Bridge  ortheaaav 

struction  of  a  bridge  across  the  Potomac  River  at  or  near  Georgetown.  District 
of  Columbia. 

lie  it  enacted  by  th*  Senate  and  Houne  of  Represenfaticet of  th*  Cnited 
States  of  America  in  Congress  ansembhd.    That  the  Secretary  «»f  War  is 
Aaueduct  nereuy  authorized  and  directed  to  acquire   by  purchase  a  title  in  fee  < 
Bridge,  Potomac  simple,   free  from  all  Hens  or  claims  of  lessees  or  others,  the  bridge  . 
River.'  kuown  a«  the  Aqueduct  Bridge,  including  the  piers  thereof,  across  the  ; 

Purchase  of.  Potomac  River,  and  the  approaches  thereto  and  all  the  rights  aud  fran- ' 
chises  connected  with^sstid  bridge,  for  a  sum  not  to  exceed  one  hun- 
dred ajid  twenty -live  tuousand  dollars,  the  title  to  be  approved  by  the  . 
Attorney-General  of  the  United  States;  and  said  bridge,  wheu  w>  ac- 
quired, shall  be  used  as  a  free  bridge,  under  such  regulations  as  the 
To  be  a  free  gccrotary  of  War  may  prescribe:  and  the  Secretary  of  War  is  further 
n  *e'  authorized,   in  case  the  United  States  shall  acquire  title  to  the  said 

bridge,  to  repair  or  reconstruct  the  same ;  aud  for  the  purpose  of  acquir- 
ing such  title  and  repairing  aud  reconstructing  said  bridge  the  anm  of 
Appropriation,  two  hundred  aud  forty  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary  for  such  purpose,  is  hereby  appropriated,  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated ;  and  one  half  of  the  ex- 
pense of  such  purchase  and  reconstruction  or  repair  of  said  bridge  shaU 
be  charged  to  and  paid  by  the  District  of  Columbia,  and  the  balance. 
District  of  Co- one-half  of  the  sum  so  expended,  shall  be  paid  out  of  the  Treasury  of 
lumbia    to   pay  the  United  States. 

•""J-half.  Sec  2.  That  if  the  provisions  of  the  first  section  of  this  act  anthor- 

lwSt  i at  Three  izin*  ,be  PurcnftW5  of  tu«  Aqueduct  Bridge  shall  not  be  fully  executed 
Sisters  if  A  que-  within  six  months  from  the  passage  of  this  act,  and  the  title  therefor 
duct  Bridge  not  approved  as  therein  required,  then  the  Secretary  of  War  be,  and  he  it 
purchased  in  six  hereby,  authorized  aud  directed  to  cause  to  be  constructed  acrow  the 
months.  Potomac  River  at  the  Three  Sisters,  above  Georgetown,  in  the  District 

of  Columbia,  a  substantial  iron  and  masonry  bridge,  with  approaches; 
and  the  sum  of  two  hundred  and  twenty  thousand  dollars  be,  and  the 
Appropriation,  same  is  hereby,  appropriated,  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  for  the  construction  of  said  bridge  and  ip 
Proviso*.  proaches,  the  same  to  be  maintained  as  a  free  bridge  for  travel:  Pro- 

vided, That  the  said  Secretary  of  War  shall  construct  a  bridge  upon 
Co8t  such  a  plan  ns  shall  cost  no  more  than  the  amount  herein  appropriated, 

aud  which  cost  shall  include  the  construction  of  a  substantial  iron 
Bridge  over  bridge  over  the  Chesapeake  and  Ohio  Canal  and  highway,  and  any  and 
Chesapeake  and  all  approaches  to  the  said  iron  biidge,  which  said  bridge  shall  not  bele» 
Ohio  Canal.  than  fourteen  feet  in  the  clear  above  the  water-line  of  aaid  canal ;  and 

not  exceeding  fifteen  thousand  dollars  of  this  appropriation  shall  be 
paid  out  of  the  Treasury  until  contracts  shall  have  been  entered  into 
with  responsible  parties,  and  with  good  and  sufficient  sureties,  to  be 
approved  by  the  Secretary  of  War,  for  the  construction  and  completion 
of  paid  bridges  across  th*  Potomac  River  and  the  Chesapeake  and  Ohio 
canal,  including  the  masonry,  irou-work,  and  approaches,  lit  a  cost  not 
to  exceed  in  the  agregate  two  hundred  and  twenty  thousand  dol Ian. 
less  such  snm  as  may  be  expended  for  advertising  and  making  neees- 
District  of  Co-  sarv  survey  :  And  provided  also,  That  one-half  of  the  expense  of  the 
lumbia  to  pay  construction  of  said  bridge  shall  be  charged  to  and  paid  by  the  District 
•ne-half.  of  Columbia,  and  the  balance  (one-half)  of  the  sum   hereby  appropri- 

ated shall  be  paid  out  of  the  Treasury  of  the  United  States:  iVoriiW 
further,  That  the  Secretary  of  WTar  shall,  as  soon  as  possible,  cause 
Survevs  &c      ft  snrvey  OI"  the  river  to  be  made  at  the  Three  Sisters,  determine  the 
length,  width,  and  height  of  said  bridge,  and  thereupon  advertise  tor 
plans  and  price  for  the  construction  of  said  bridge,  Mich  advcrti*- 
Advertisement.  ment  j0  oe  jn8erted  in  one  or  more  daily  newsnapers  published  in  Wash- 
ington, District of  Columbia;  New  York;   Cleveland,  Ohio;  Detroit, 
Michigan  ;  Philadelphia.  Pennsylvania;  Chicago,  Illinois;  Richmond, 
Part  of  appro-  Virginia  ;  Saint  Louis,  Missouri,  for  the  space  of  one  week  :  Andproridti 
priation  immedi-  further.  That  the  sum  of  fifteen  thousand  dollars  shall  be  available  »* 
diately available.  once  for  8UCh  investigation  and  surveys  and  such  contingencies  as  the 

Secretary  of  War  shall  deem  necessary. 
Condemnation     gEC.  ;i.  That  if  in  the  purchase  of  the  Aqueduct  Bridge  under  the 
to  secure  title.     grgt  ge^JQi^  a^  auv  time,  it  shall  be  deemed  necessary  to  obtain  from 

the  Chesapeake  and  Ohio  Canal  Company,  or  its  grantees,  any  re)?*** 
.  or  conveyance  of  any  portion  of  the  ground  upon  which  the  northers 
abutment  of  the  Aqueduct  Bridge  rests,  or  right  to  cross  the  Chesa- 
peake and  Ohio  Canal  from  the  abutment  to  Bridge  street,  or  if  a  good 
title  cannot  be  procured  by  contract  to  any  property  required  in  the 
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eonatruction  of  a  bridge  under  the  seeond  sectiou,  the  same  shall  he 
acquired  by  the  Secretary  of  War  by  condemnation  in  the  manner  pro-  • 

Tided  by  the  act  approved  May  eighth,  eighteen  hundred  and  seventy- 
two,  entitled  *'Ao  act  making  appropriations  for  the  legislative,  exec-  '  p* 

olive,  and  judicial  expenses  of  the  Government  for  the  year  euding 
Jane  thirtieth,  eighteen  hundred  aud  seventy- three,  and  for  other  pur- 
poses:" I*rorided,  That  the  condemnation  proceedings,  if  any  such  pro-     Proviso. 
eeedings  are  necessary,  shall  not  prevent  the  taking  possession,  on  _ 

payment  of  the  purchase   money,  of  the  Aqueduct  Bridge  by  the  Uni-  proceedlSwno* 
ted  States,  and  opening  the  same  to  the  public  as  a  .free  bridge,  if  the  to  prevent  tak- 
aame shall  be  acquired  under  the  iirst  section  :  Provided  further,  That  ing  possesion, 
the  sum  of  ten  thousand  dollars  of  the  sum  hereby  appropriated  shall      Condemnation 
be  available  to  meet  the  payments  under  condemnation  proceedings,  if  SiatelyavailaMe 
any  shall  be  had. 

Sec.  4.  The  act  approved  February  twenty- third,  eighteen  hundred     Vol.  21,  chap, 
and  eighty- one,  entitled  "An  act  to  authorize  the  construction  of  aw» .  R-    "R,    re- 
bridge  across  the  Potomac  River  at  or  near  Georgetown,  in  i  he  District peB 
of  Columbia,  and  for  other  purposes,"  is  hereby  repealed. 

Approved,  June  21,  1686. 


CHAP.  574 — An  act  making  appropriations  for  the  support  of  the  Army  for  the     June  30, 1886*. 
fiscal  year  ending  Juno  thirtieth,  eighteen  hundred  and  eighty-seven,  and  for 
otter  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Rtpresentativea  of  the  United 
States  of  America  in  Congress  asnembled,  That  the  following  sums  be,     Army     appro* 
and  the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treas-  priations. 
«ry  not  otherwise  appropriated,  for  the  support  of  the  Army  for  the 

year  ending  June  thirtieth,  eighteen  hundred  and  eighty-seven: 

•  •  *  •  *  «  * 

For  additional  pay  to  officer  in  charge  of  public  buildings,  and  so    Charge  of  pub- 
fort  h,  in  Washington,  District  of  Columbia,  five  hundred  dollars.  "«  bi5  !i»di  n  g  "r 


Washington. 


ENGINEER  department. 


Engineer  depot  at  Willets  Point,  New  York:  Incidental  expenses     Engineer  De- 
of  the  depot:  Fuel,  chemicals,  stationery,  extra-duty  pay  for  soldiers partraent. 
employed  in  wheelwright's  work,  engine-driving,  draughting,  printing,     Incidental  ex- 
photographing,  and  lithographing  engineer  documents,  repairs  of  pub-  5fnse8* 
lie  buildings,  and  unforeseen  expenses,  three  thousand  dollars. 

For  pnrchase  of  materials  for  the  instruction  of  engineer  troops  at  Materials  for 
Willits  Pnint  in  their  special  duties  of  sappers,  iiiiners,  and  ponton-  instruction  of  en- 
ters, one  thousand  dollars.  &**»*  troops. 

For  repairs  of  instruments  for  general  use  of  the  Corps  of  Engineers,     Repairs  of  in- 
and  for  the  purchase  of  small  instruments  to  fill  requisitions,  two  thou-  struments. 
sand  dollars. 

Library  of  the  Engineer  School  of  Application:  Purchase  of  profes-     Library, 
sional  works  of  recent  date  treating  of  military  and  civil  engineering, 
five  hundred  dollars. 

m  For  construction  of  a  new  building  to  contain  the  officers'  mess,  the     Building. 
Horary,  and  dratighting-rooms  of  the  School  of  Application,'  ten  thou- 
sand dollars,  to  be  immediately  available,  or  so  much  thereof  as  may 
be  necessary :  f'rorided,  That  the  cost  of  the  building  complete  for  use     Provito. 

ind  occupation  shall  not  exceed  ten  thousand  dollars.  /w* 

•  •  •  *  •  #  * 

Approved  June  30,  1886. 


CHAP.  923.— An  act  to  authorize  the  improvement  of  the  water-power  of  the  Mis-      July  3,  1886. 

•      slssippi  River  at  Little  Falls,  Minnesota.  

Be  it  enacted  by  the  Senate  and  House  of  Jiepreseutatires  of  the  United 
States  of  America  in  Congress  assembled,  That  it  shall  be  lawful  for  the  Little  Falls. 
Little  Falls  Water-Power  Company  of  Minnesota  to  improve  and  de-  Water-Power 
v*lop  the  water-power  of  the  Mississippi  River  at  Little  Falls,  in  the  Company  may 
8Ute  of  Minnesota,  by  constructing,  maintaining,  and  operating  in  said  °"  Ltt4Jfm,p£lf", 
river,  at  said  Little  Falls,  dams,  piers,  sluice  ways,  canals,  locks,  Missis  si  p  pi 
pond*,  break- waters,  abutments,  and  mill  sites  for  manufacturing  pur-  River,  Minn. 
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Provisos,  poses:  Provided,  That  there  shall  be  placed  and  maintained  in  ei 

Sluice-way  nect*on  witb  said  (lain  and  other  works  a  sluice-way,  lock,  orotl 
«tc.,  for  passage  fixture  sufficient,  aud  so  arranged  as  to  permit  logs,  timber,  and  hunt 
«of  logs,  etc.         to  pans  around,  through,  or  over  said  dam  or  other  works  witbont  un- 
reasonable delay  or  hindrance,  and  without  tolls  or  charges :  ProrU 
Change**.  further,  That  the  Secretary  of  War  may  at  any  time  reqnire  me! 

changes  and  alterations  to  be  made  in  said  works,  at  the  expense 
said  water-power  company,  as  he  may  deem  advisable  and  ne< 
in  the  interest  of  navigation. 

Sec.  2.  That  the.  right  to  alter,  amend,  or  repeal  this  act  is  berebj 
expressly  reserved. 
Approved,  July  3,  1886. 


July  8,  1886.      CHAP.  747.— An  act  to    •     *    *    provide  for  the  sale  of  the  old  site  of  Fort 
— —     Michigan,  and  for  a  new  site  ana  the  construction  of  suitable  buildings  therem. 


Be  it  enacted  by  the  Senate  and  House  of  Representation  of  the  Ui 
States  of  America  in  Congress  assembled, 

Fort  Brady      gKCt  3.  That  the  Secretary  of  War  is  hereby  authorized  to  sell 
tfon,    iichfpin,  military  reservation  knowu  as  Fort  Brady,  in  the  village  of  Sanlt  Saiflt 
to  be  sold;   ex- Marie,  in  the  State  of  Michigan,  except  that  portion  lying  north' 
•ception.  Water  street  extended,  which  shall  be  reserved  for  canal  and  wharf] 

poses,  and  except  the  plat  of  ground  now  occupied  as  a  military 
tery,  which  shall  also  be  reserved.    In  disposing  of  said  property  tl 
Ft^^d°M\&  Secretary  of  War  shall  cause  the  grounds  to  be  platted  iu  blocks, 
Jnlots.     °  anc*  alloys,  corresponding  as  near  as  may  be  with  the  plat  of  the  villij 

of  Sanlt  Sainte  Marie,  and  in  lots  not  exceeding  one-quarter  of  an  1 
in  each,  unless  with  due  reference  to  the  requirements  of  the  hoi 
and  buildiugs  now  located  on  said  grounds.  The  Secretary  of  W| 
shall  also  cause  the  lots  to  be  appraised  and  sold  at  public  or  prb 
sale,  at  not  less  than  the  appraised  value,  having  first  been  offered 
Expenses.  public  sale.  The  expense  of  advertising,  appraisement,  survey,  u 
Proceeds.  sale  shall  be  paid  out  of  the  proceeds  of  said  sale,  and  the  balance 

into  the  Treasury  of  the  Urited  States. 
Secretary  of     gEc.  4.  That  the  Secretary  of  War  is  also  authorized  to  pnrcbi 

«ro^STinOT£ronnd8  in  or  near  the  villaK*  of  Sanlt  Sainte  Marie,  suitable  and 

-near  Sanlt   St*  ficient  for  fortifications  and  for  garrison  purposes  and  construct  thei 

Marie,  *lich.,and  the  necessary  buildingn,  with  appurtenances,  sufficient  for  a  four  0 

•construct  m  ili-  pany  military  post,  to  be  known  as  Fort  Brady,  in  accordance  with  < 

Fort  firadv.         ti mates  to  be  prepared  by  the  War  Department ;  and  a  sufficient 

Appropriation,  of  money,  not  exceeding  one  hundred  and  twenty  thousand  dollars, 

hereby  appropriated,  out  of  any  money  in  the  Treasnry  not  othervi1 

appropriated,  to  enable  the  Secretary  of  War  to  comply  with  the  pi 

Proviso.  visions  of  this  act :  Provided,  That  the  title  to  lands  authorised  to  1 

Title.  purchased  under  the  fourth  section  of  this  act  shall  be  approved  by  tl 

Attorney-General. 

Ground  for      Skc.  5.  That  in  platting  these  grounds  the  Secretary  of  War,  in 

<pnblic  park  may  discretion,  may  reserve  all  that  part  of  the  reservation  lying  sooth  i 

toe  reserved.         portage  street,"  to  be  set  apart  and  kept  by  the  municipal  authoritij 

of  Sanlt  Sainte  Marie,  as  a  public  park  for  its  citizens  and  the  peoj' 

of  the  United  States. 

New  site  to  be     Sec.  6.  That  section  three  of  this  act  shall  not.  be  of  effect  until  tl 

purchased     b  e   pUrchft8e  0f  ft  llew  sjte   provided  for  in  section  four,  shall  have 

fore  sale  of  old.     £ffected. 

Approved,  July  *,  188b'. 


July  9, 1886.       CHAP.  757.— An  act  making  appropriations  to  provide  for  tbe  expenses  of  thef**" 
_  ernment  of  the  District  of  Columbia  for  the  fiscal  year  ending  June  thirtieth,  eight 

een  hundred  and  eighty-seven,  and  for  other  purposes. 

Dutri-c.t  of     Be  it  enacted  by  the  Senate  and  House  of  Representative*  of  the  UnUrt 

•Columbia'  ftp*  State*  of  America  in  Congress  assembled,  That  the  half  of  the  following 

P  ro  sums  named,  respectively,  is  hereby  appropriated,  out  of  any  money  in 

the  Treasury  not  otherwise  appropriated,  and  the  other  half  out  of  tht 

revenues  of  the  District  of  Columbia,  for  the  purposes  following,  being 
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the  estimated  expenses  of  tbe  government  of  the  District  of  Columbia 
for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty- 
seven,  namely : 

FOR  SALARIES  AND   CONTINGKKT  EXPENSES.  Salaries    and 

con  tip  gent    ex 

For  executive  office:     *     *     '     *     one  engineer  commissioner,  nine P  Commissioners 
hundred  aud  twenty-four  dollars  (to  make  salary  five  thousand  dol- 
lars) ; 

•  #  #  •  * 

WASHINGTON   AQUEDUCT.  Washington 

Aqueduct. 
For  engineerings  maintenance,  and  general  repairs,  twenty  thousand 
^dollars. 

^  •  *  #  • 

Appro ved,  July  9,  1886. 


OHAP.  759. — An  act  to  authorize  the  const  ruction  of  a  bridge  acroiis  the  Missouri     July  10,  188S. 

River  at  or  near  the  city  of  Saint  Joseph,  in  the  State  of  Missouri,  and  to  establish      

it  as  a  post-road. 

Bt  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
■Stales  of  America  in  Congress  assembled,  That  the  Saint  Joseph  and  Rio  *JaJLnt  a**1^ 
Grande  Railroad  Company  of  the  State  of  Kansas,  its  successors  or  as-^^r^iJ  Com* 
signs,  are  hereby,  authorized  to  build  a  bridge  across  the  Missouri  River  pany,  authorised" 
At  or  near  the  city  of  Saint  Joseph,  in  the  State  of  Missouri,  aud  to  lay  to  bridge  Mis- 
on  or  over  said  bridge  railway  tracks  for  the  more  perfect  connection  of  J01""1  *!▼•*,  »t 
any  railroads  that  are  or  shall  be  constructed  to  the  said  river  at  or  h*  j08ePn» 

•opposite  said  point,  under  the  limitations  and  conditions  hereinafter 
provided  :  Provided,  That  said  bridge  shall  not  interfere  with  the  free    v^^'n*  »«- 
navigation  of  said  river  beyond  what  is  necessary  to  carry  into  effect  tion  not  to  be  U»- 
the  rights  and  privileges  hereby  granted.  paired. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,    Construction. 
■at  the  option  of  the  company  buildiug  the  same,  be  built  either  as  a 
pivot  draw-bridge  or  with  unbroken  or  continuous  spans:  ProHded,     provisos. 
That  if  tbe  said  bridge  shall  be  made  with  unbroken  and  contiunous    « 
.spans,  it  shall  not  be  of  less  elevation  in  auy  case  than  fifty- feet  abovtt    ,       *' 
high" water  mark,  as  understood  at  the  point  of  location,  to  the  bottom 
•chord  of  the  bridge,  nor  shall  the  spans  of  said  bridge  be  less  than  three 
hundred  feet  iu  leugth,  and  the  piers  of  said  bridge  shall  be  parallel 
with  the  current  oft  he  river,  and  the  main  span  shall  be  over  tne  main 
•channel  of  the  river  aud  not  be  less  than  three  hundred  feet  in  length : 
And  provided  also,  That  if  any  bridge  built  under  this  act  shall  be  con-     Draw. 
«tructed  as  a  pivot  draw -bridge,  the  same  shall  be  constructed  with  a 
•draw  over  the  main  channel  of  the  river  at  an  accessibleaud  navigable 
point,  with  spans  not  less  than  one  hundred  and  sixty  feet  in  length  in 
the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw  ;  and  the 
next  adjoining  spans  to  the  draw  shall  be  not  less  than  three  hundred 
feet,  if  the  proper  location  of  the  draw  over  the  channel  will  admit 
spans  of  this  width  between  it  and  the  shore ;  and  said  spans  shall  not 
be  less  than  thirty  feet  above  low-water  mark,  and  not  less  than  twenty 
feet  above  extreme  high-water  mark,  measuring  to  the  hot  torn  chord  of 
the  bridge  ;  and  the  piers  of  the  said  bridge  shall  be  parallel  with  tbe 
•current  of  the  river :  And  provided  also,  That  said  draw  shall  be  opened 
promptly,  upou  reasonable  sigtial,  for  passage  of  boats 

Sec.  3.  That   in   case  said  bridge  be  constructed  as  a  low  bridge,    Construction ,«#t 
there  shall  be  at  least  one  protection-pier  of  masonry,  crib-work,  or B  low  bridge, 
piling  extending  from  the  upper  end  of  a  pivot-pier  or  one  of  the  rest 

Eiers  of  a  draw-span,  up  stream,  for  a  distance  of  not  less  than  five 
nndred  feet  from  the  centre  line  of  the  bridge,  or  such  other  distance 
as  may  be  determined  by  the  Secretary  of  War,  which  protection-pier 
•shall  be  properly  arranged  with  ring-bolts  and  fender-planking  so  as 
to  enable  boats  to  tie  up  alongside  of  it  and  drop  down  through  the 
draw-openings  at.  such  times  as  it  may  be  dangerous  to  attempt  the 
passage  of  the  draw-opening  under  headway.  That  all  draw  or  pivot  Opening  draw. 
spans  authorized  by  this  act  shall  be  operated  by  steam  or  other  reli- 
able mechanical  power,  and  shall  be  opened  promptly  upon  reasonable 
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signal  for  the  passage  of  boats,  except  when  trains  are  passing 
said  span  or  spans;  but  in  no  case  shall  unnecessary  delay  occur 
opening  said  draw  after  the  passage  of  trains;  and  in  case  the o] 
ing  of  a  draw  be  delated  by  reason  of  the  passing  of  a  train  after  the  j 
signal  has  been  given  from  a  boat  ready  to  pass  through,  the  draw  ! 
shall  be  opened  for  the  passage  of  such  boat  before  another  train  fa. 
allowed  to  pass  over  the  bridge.    That  the  piers  of  all  high  channel  i 
spans  aud  all  pivot-spans  shall  be  built  parallel  with  the  current  of 
the  river  at  that  stage  of  water  which  is  most  important  for  naviga- 
tion ;  aud   riprap  ping,  or  other  protection  for  imperfect  foundations 
which  will  materially  lessen  the  water  way,  shall  not  he  employed  in 
the  channel-ways  of  the  high  spans  or  of  the  draw -openings,  and  pier* 
which   will   produce   cross-currents  or  bars  dangerous  to  navigation 
shall  not  be  constructed,  and  if,  after  construction,  any  piers  or  pro- 
tection-walls are  fouud  to  produce  the  above  mentioned  effect*,  the 
nuisance  shall  be  abated   or  corrected  by  or  at  the  expense  of  the 
A'd  to  n    i      Persons  owning  said  bridge.    That  in  case  the  approaches  to  draw- 
tion.  8        *V  gE  span  opening,  channel-spans,  or  raft-passages  in  said  bridge  be  fouui 

dangerous  or  difficult  of  access  by  any  important  class  of  river  traffic, 

the  Secretary  of  War  shall  order  the  construction  of  such  sheer-boom^ 

guide-piers,  or  other  similar  device  as  will  obviate    the   difficulty, 

which  sheer-booms,  guide-piers,  or  other  device  shall  be  paid  for  br 

the  persons  owning  said  bridge.    That  the   persons  owning,  controu- 

ing,  or  operating  the  bridge  authorised  by  this  act  shall  maintain,  at 

their  own  expense,  from  snuset  to  sunrise,  throughout  the  year,  aid 

Lights,  etc.      during  heavy  fogs,  such  lights  or  other  signals  as  the  Light-Uoasft 

Board  shall  prescribe,  and  shall,  in  case  a  high  bridge  be  constructed, 

during  the  season  of  navigation,  have  posted  in  a  conspicuoon  place  « 

or  near  the  bridge  the  clear  head-room  under  the  channel -span  on  thai 

day,  the  figures  expressing  this  height  to  be  not  less  than  two  fret 

high,  and  to  be  readily  visible  from  any  point  in  the  channel  of  the 

river  for  a  stretch  of  three  thousand  feet  above  and  one  thonsaud  feel 

below  the  bridge. 

To  be  a  lawful     Sec.  4.     That  any  bridge  constructed  under  this  act  and  according 

structure       and  to  its  limitations  shall  be  a  lawful  structure  aud  shall  be  known  aad 

post  route.  recognized  as  a  post-route,  npou  which  also  no  higher  charge  shall  be 

made  for  the  transmission  over  the  same  of  the  mails, the  troops,  and  the 
munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
their  transportation  over  the  railroads  or  public  highways  leading  to 
the  said  bridge. 
Other    compa-     Sec.  5.  That  all  railway  companies  desiring  to  use  the  said  bridge 
■ies  to  have  use  shall  have  and  be  entitled  to  equal  rights  and  privileges  in  the  passage 
•  of  the  same  and  in  the  use  of  the  machinery  and  fixtures  thereof,  under 

Secretary     of  and  upon  such  terms  and  conditions  as  shall  be  prescribed  by  the  Sec- 
War  to  prescribe  retarv  0f  war  upon  hearing  the  allegations  and  proofs  of  the* parties ia 

cape  they  shall  not  agree. 
Secretary    of     Sec.  6.  That  any  bridge  constructed  under  this  act  shall  be  built  aad 
War  to  approve  located  under  and  subject  to  such  regulations  for  the  security  of  nan* 
pUns,  locations,  gaTjOI1  of  8ajd  r[ver  ^  tue  Secretary  of  War  shall  prescribe  ;  and  K> 

secure  that  object  the  said  company  shall  submit  to  the  Secretary  of 
War,  for  his  examination  and  approval,  a  design  of  the  drawings  of  the 
bridge  and  piers  ami  a  map  of  tbe  location,  giving,  for  the  space  of  at 
least  one  mile  above  and  one  mile  below  the  proposed  location,  the  to- 
pography of  the  banks  of  tbe  river,  the  shore-lines  at  high  and  low  water, 
the  direction  and  strength  of  the  currents  at  all  stages,  and  the  sound- 
ings, accurately  showing  the  bed  of  the  stream,  the  location  of  ant 
other  bridge  or  bridges,  and  shall  furuish  such  other  information  as  may 
be  required  for  a  full  aud  satisfactory  understanding  of  the  subject,  ana* 
until  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built ;  and  if  any  change  be  made  in 
the  plan  of  construction  of  said  bridge  during  the  progress  of  the  work 
thereon,  or  before  the  completion  of  said  bridge,  such  change  shall  be 
subject  to  the  approval  of  the  Secretary  of  War ;  and  the  said  strnctnw 
shall  be  at  all  times  so  kept  and  mauaged  as  to  offer  reasonable  and 
proper  means  for  the  passage  of  vessels  through  or  under  said  structure; 
and  the  said  structure  shall  be  changed  at  t  he  cost  and  expense  of  the 
owners  thereof,  from  time  to  time,  as  Congress  may  direct,  so  aa  to  pre- 
serve the  free  and  convenient  navigation  ofsaid  river;  and  the  authority 
to  erect  and  continue  said  bridge  shall  be  subject  to  the  revocation  or 
modification  by  law  whenever  the  public  good  shall,  in  the  judgment  of 


LAWS  AFFECTING  CORPS  OF  ENGINEERS.         429 

Bongress,  bo  require,  without  any  expense  or  charge  to  the  United 
$fcate»;  and  in  case  of  any  litigation  arising  from  any  obstruction  or  Litigation. 
llleged  obstruction  to  the  free  navigation  of  said  river  caused  or  al- 
leged to  be  caused  by  said  bridge,  suit  may  be  brought  in  the  circuit 
courts  of  the  United  States  of  MisHouri  or  Kansas  in  whose  jurisdiction 
my  portion  of  said  bridge  may  be  located. 

Skc.  ?.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Right  to  amend, 
expressly  reserved:    and   the  right  to  require  any  changes  in  saidete.,  reserved. 
■tract u re,  or  its  entire  removal,  at  the  expense  of  the  owners  thereof, 
whenever  Congress  shall  decide  that  the  public  interest  reqaires  it,  is 
also  expressly  reserved. 

Approved,  Jnly  10,  1886. 


CHAP.  775.— An  act  to  authorise  the  construction  of  a  railroad,  wagou,  and  foot-pas-  July  19,  188*. 

seacer  bridge  across  the  Mississippi  River  at  or  near  Dubuque,  in  the  State  of- ; : 

Iowa. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
State*  of  America  in  Congress  assembled,  That  the  Chicago,  Burlington     Chicago,   Bur 
and  Northern  Railroad  Company,  its  successors  and  assigns   be,  and  ling  ton     and 
they  are  hereby,  authorized  to  construct  and  maintain    a  railroad,  Northern  Rail- 
wagon,  and  foot-passenger  bridge  across  the  Mississippi  River  at  a  suit-  £„  *n  or  iB™§*t  J 
able  point  in  the  vicinity  of  the  city  of  Dubuque,  in  the  State  of  Iowa,  bridge  the  Mis- 
and  to  lay  on  or  over  said  bridge  a  railroad  track  or  tracks  for  the  more  slssippi  River, 
perfect  connection  of  any  railroad  or  railroads  that  are  or  shall  be  con-  —J'Jl)  *•«£  foot 
atructed  to  said  river,  on  either  or  both  sides  thereof,  at  or  opposite  bridge! 
Mid  point,  under  the  limitations  and  conditions  hereinafter  provided; 
that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said    Free  naviga- 
river  beyond  what  is  necessary  in  order  to  carry  into  effect  the  rights  tionn°t  t4>  De  ™* 
and  privileges  hereby  granted;  and  in  case  of  any  litigation  arising p  Litigation. 
from  any  obstruction  or  alleged  obstruction  to  the  free  navigation  of 
aaid  river,  the  cause  may  be  tried  before  the  circuit  court  of  the  United 
States  in  and  for  any  district  in  which  any  portion  of  said  bridge  or  ob- 
struction tenches.     Said  bridge  shall  be  constructed  to  provide  for  the 
passage  of  railroad  trains,  and  for  the  passage  of  wagons  and  vehicles 
of  all  kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  for  such 
reasonable  rates  of  toll  as  may  be  fixed  from  time  to  time  by  the  Sec-     ™~; 
retary  of  War :  Provided,  That  the  proviso  regarding  wagons,  animals,     Location 
toot- passengers,  and  so  forth,  shall  not  influence  the  location  of  said 
bridge  in  its  relatipn  to  the  interests  of  navigation.  n      ♦     ♦* 

Sbc.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,     Construction, 
at  the  option  of  the  company  bnilding  the  same,  be  built  as  a  draw- 
bridge or  with  unbroken  auu  continuous  spans :  Provided,  That  if  the    Provisos. 
aaid  bridge  shall  be  made  with  unbroken  and  continuous  spans,  it  shall    sPan8- 
five  clear  head-room  of  not  less  in  any  case  than  fifty-five  and  one-half 
feet  above  extreme  high- water  mark,  as  understood  at  the  point  of  loca- 
tion, nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way 
of  less  than  two  hundred  and  fifty  feet,  and  the  piers  of  said  bridge  shall 
be  parallel  with  the  current  of  said  river,  and  the  main  span  snail  be 
aver  the  main  channel  of  the  river  and  give  a  clear  width  of  water-way 
of  not  leas  than  three  hundred  feet:  And  provided  further.  That  if  any 
bridge  built  under  the  provisions  of  this  act  shall  be  constructed  as  a     _ 
draw-bridge,  the  same  shall  be  constructed  as  a  pi  vot  draw  -bridge, with     Dnw- 
a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  navi- 

Eble  point,  and  with  spans  giving  a  clear  width  of  waterway  of  not 
( »  than  one  hundred  and  sixty  feet  on  each  side  of  the  central  or  pivot 
pier  of  the  draw,  and  the  next  adjoining  span  or  spans  to  the  draw  shall 
five  a  clear  width  of  water-way  of  not  less  than  two  hundred  and  fifty 
wet:  Provided,  That  if  the  pivot-pier  of  said  bridge  shall  b«  constructed    Location  of 
within  less  than  four  hundred  and  ten  feet  of  the  east  shore  of  said  pivot-Pter- 
river,  the  span  constructed  east  of  said  pivot-pier  may  be  less  than  two 
hundred  and  fifty  feet,  and  said  spans  shall  give  clear  head-room  of  not 
less  than  thirty  feet  above  low- water  mark,  and  not  less  than  ten  feet 
above  extreme  high-water  mark  and  the  piers  of  said  bridge  shall  be 
parallel  with  the  current  of  the  river  where  said  bridge  shall  be  erected: 
And  provided  also,  That  said  draw  shall  be  opened  promptly  upon  rea-     Openiugdraw. 
•unable  signal  for  the  passage  of  boats,  except  when  trains  are  passing 
over  the  draw :  but  in  no  case  shall  unnecessary  delay  occur  in  opening 
the  said  draw  daring  or  after  the  passage  of  trains.    In  the  event  that 
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the  bridge  herein  provided  for,  or  any  part  thereof,  shall  be  constructed 

within  seven  hundred  and  fifty  feet  south  of  the  present  bridge  betweei 

Dubuque  and  East  Dubuque,  any  expenditures  that  may  hereafter  be 

made  by  the  owners  of  the  bridge  now  constructed  for  the  purpose  of 

Protect!  on  guarding  against  casualties  by  floods  or  ice,  and  made  either  north  of 

against  damage  the  present  bridge  or  around   the  piers  of  the  same,  shall  be  borne  in 

ay  floods  or  ice.    equal  parts  by  the  two  companies,  respectively,  and  paid   for  as  the 

work  progresses ;  and  any  expenditures  which  have  been  made  or  that 

may  be  hereafter  made  for  the  purpose  of  complying  with  existing  law* 

or  laws  hereafter  enacted  for  the  protection  of  navigation,  by  means  af 

sheerbooms  or  otherwise,  shall  be  borne  equally  by  the  two  companies 

aforesaid  :  Provided,  That  in  the  location  of  the  piers  of  said  bridge,  if 

made  within  seven  hundred  and  fifty  feet,  due  regard  shall  be  had  » 

the  existing  structure,  and  said  piers  shall  be  so  constructed  as  not  to 

increase  the  danger  of  the  same  either  from  floods  or  ice. 

To  be  a  lawful     Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to 

5os1?Ct  to™  Md  *te  liroitmi008  ahail  be  a  lawful  structure,  and  shall  be  known  as  a  poat- 

*°*  T0U    '  route,  and  the  same  hereby  declared  to  be  a  post-route,  upon  which 

also  no  higher  charge  shall  be  made  for  the  transmission  over  the  sane 
of  the  mails,  the  troops,  and  the  munitions  of  war  of  the  United  States 
or  for  passengers  or  freight  passing  over  said  bridge,  than  the  rate  per 
mil*-  paid  for  their  transportation  over  the  railroads  and  public  high- 
Poet  al  tele-  ways  leading  to  said  bridge  ;  and  the  United  States  shall  have  the  right 
era  ph.  of  way  for  postal  telegraph  purposes  across  said  bridge. 

Other    °°™V*;     Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge  shall 
•Rray.     *  have  and  be  entitled  to  equal  rights  and  privileges  in  the  passage  of 

the  same,  and  in  the  use  of  the  machinery  and  fixtures  thereof,  aid 
R  f  of  all  the  approaches  thereto,  under  and  upon  such  terms  and  condition 

War* 'to*  'pre-*8  8n*ll  be  prescribed  by  the  Secretary  of  War,  upon  hearing  the 
scribe  terms.       allegations  and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  lo- 
cated uuder  and  subject  to  such  regulations  for  the  security  of  the 
navigation  of  said  river  as  the  Secretary  of  War  snail  prescribe;  and 
aoDroved^ySec^  to  8eCnre  that  object  the  said  company  or  corporation  snail  submit  to 
reiary  of  war.     the  Secretary  of  War,  for  his  examination  and  approval,  a  design  and 

drawing  of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space 
of  oue  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
graph  y  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water, 
the  direction  and  strength  of  the  current  at  all  stages,  and  the  sound- 
ings, accurately  showing  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges,  and  shall  furnish  such  other  information  as  shall  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject;  and 
until  the  said  plan  and  location  of  the  bridge'are  decided  by  the  Secre- 
tary of  War  to  be  such  as  will  not  materially  affect  the  interests  of 
navigation  the  bridge  shall  not  be  commenced  or  built ;  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  con- 
st ruction,  such  change  shall  be  subject  to  the  approval  of  the  Secretary 
of  War ;  and  the  said  structure  shall  be  at  all  times  so  kept  and  man- 
aged as  to  offer  reasonable  and  proper  means  for  the  passage  of  vessels 
through  or  under  said  structure;  and  for  the  safety  of  vessels  passing 
at  night  there  shall  be  displayed  ou  said  bridge,  from  the  hours  of  sun- 
set to  sunrise,  such  light*  as  may  be  prescribed  by  the  Secretary  of 
L,igh  War ;  and  the  said  structure  shali  be  changed  or  removed  at  the  cost 

and  expense  ot  the  owners  thereof,  from  time  to  time  as  Congress  may 
direct,  so  as  to  preserve  the  free  and  convenient  navigation  of  said 
river ;  and  the  authority  to  erect  aud  continue  said  bridge  shall  be  sub- 
ject to  revocation  and  modification  by  law  when  the  public  good  shall, 
in  the  judgment  of  Congiess,  so  requite,  without  any  expense  or  charge 
to  the  United  States. 
Right  to  amend,  Sec.  6\  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
etc.,  reserved,      expressly  reserved. 

Approved,  July  19, 1886. 
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SLAP.  778.— An  act  to  provide  for  the  construction  of  a  bridge  across  the  west     July  20,  1886. 
rhannel  of  the  Detroit  Hirer  to  connect  Belle  Isle  Park  with  the  mainland.  -   — -  —    — -  -  - 

B*  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
lltlrt  of  America  in  Congrtss  assembled,  That  The  assent  of  Congress  is     City  of  Detroit 
hereby  given  to  the  municipality  known  as  the  city  of  Detroit,  a  body  un/deell£to>tt 
mporate  existing  by  and  uuder  the  laws  of  the  State  of  Michigan,  to  R^  vegr  between 
erect  a  bridge  across  the  Detroit  River  between  any  poiut  on  the  north-  the  city  and  Belle 
Vestern  bank  of  said  river  within  the  limits  of  said  corporation  afore-  Isle  Park. 
Hid  and  the  island  iu  the  Detroit  River  heretofore  known  as  Belle  Isle, 
■nd  now  knowu  and  designated  as  Belle  Isle  Park,  the  said  bridge  to 
be  devoted  to  sncb  general  use  as  may  be  prescribed  by  the  municipal 
authorities  of  the  city  of  Detroit. ' 

S«c.  2.  That  the  bridge  authorized  to  be  erected  by  this  act  shall  be     Not  to  obstruct 
•o  located  and  constructed  that  the  channel  of  said  Detroit  Rivershall  n™Ka"on- 
not  be  unreasonably  obstructed,  but  that  a  draw  or  pivot  span  of  not     Draw* 
leas  than  one  hundred  and  twenty-five  feet  clear  opening  ou  each  side 
•I  the  pivot- pier  shall  be  located  over  the  above-specified  chanm-l  in 
inch  a  manner  that  one  or  both  of  the  openings  of  said  draw  or  pivot 
•pan  can  be  conveniently  and  safely  reached  and  passed  by  boats  pur- 
eeing the  ordinary  channel  of  the  river ;  that  one  opening  at  least  of  a 
iraw  or  pivot  span  shall  be  over  the  best  and  most  convenient  channel 
•f  the  river  for  such  classes  of  river  traffic  as  shall  find  it  convenient  to 
eee  said  channel. 

Sec.  3.  That  the  height  at  which  said  bridge  shall  be  constructed     Height. 
above  the  surface  of  the  river  shall  be  such  as  may  be  approved  by  the 
Secretary  of  War. 

Sec.  4.  That  all  draw  or  pivot  spans  authorized  by  this  act  shall  be    Draw  to  be  op- 
Operated  by  st earn  or  other  reliable  mechanical  power,  and  shall  be®r*t*d  by  steam, 
opened  promptly  upon  such  signals  as  are  now  prescribed  by  law  for 
toe  passage  of  boats  through  draw  or  bridges,  and  such  other  and  fur- 
ther regulations  as  may  be  prescribed  in  the  premises. 

Sec.  5.  That  piers  upon  which  said  bridge  is  built  shall  be  parallel  Piers, 
with  the  current  of  the  river,  and  so  as  to  avoid  producing  cross-currents 
or  bars  dangerous  to  navigation;  and  if,  after  construction,  any  piers 
•re  found  to  produce  the  above-mentioned  effects,  the  nuisance  shall  be 
abated  or  corrected  by  or  at  the  expense  of  the  corporation  owuing  or 
operating  said  bridge,*  and  whej  advised  by  the  Secretary  of  War. 

8ec.  6.  That  it  shall  be  the  duty  of  the  municipal  corporation  an-    Lights, 
fhorized  to  erect  a  bridge  under  this  act  to  maintain,  at  its  own  expense, 
from  sunset  to  sunrise  of  each  day  throughout  the  season  of  navigation, 
end  daring  heavy  fogs,  such  lights  on  the  bridge  as  may  be  required 
•y  the  Lights  House  Board  for  the  security  of  navigation. 

Sec.  7.  That  any  bridge  constructed  under  this  act  and  according  to     To   be  lawful 
its  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized  and  structure  and 
known  as  a  poet-route,  over  which  the  mails,  troops,  and  munitions  of  po»t-route. 
war  of  the  United  States  may  be  transported  at  no  higher  charge  than 
Is  made  for  transportation  of  said  mails,  troops,  and  munitious  of  war 
over  railroads  and  public  highways  leading  to  said  bridge ;  and  the 
United  States  shall  have  the  right  of  way  for  postal-telegraph  lines  and     Postal  tele- 
appliances  across  said  bridge,  graph. 

8ec.  8.  That  before  commencing  work  on  the  bridge  contemplated     Secretary  of 
ia  Ibis  act  it  shall  be  the  duty  of  the  municipal  authorities  of  the  city  ^*r  to  approve 
of  Detroit  to  submit  to  the  Secretary  of  War,  for  his  examination,  aDUn8»  etc' 
iengn  and  drawing  of  the  bridge  and  piers,  and  a  map  of  the  location, 
.giving,  for  the  space  of  one-halt  mile  above  and  one-half  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  the  river,  the  shore- 
lines at  high  and  low  water,  the  direction  of  the  current,  and  sound- 
ings showing  accurately  the  bed  of  the  stream,  and  such  other  and 
further  information  as  the  Secretary  of  War  may  require  for  a  full  and 
Mtisfactory  understanding  of  the  subject. 

Sec.  9.  That  when  the  Secretary  of  War  is  satisfied  that  the  pro-     Construction  to- 
visions  of  this  act  have  been  complied  with  in  the  matter  of  location  begin  wben  Seo- 
•ad  the  submission  of  plans,  the  building  of  the  piers  may  at  once  "*£[ Jfledi u  to 
commence ;  bat  if  it  shall  appear  that  the  conditions  prescribed  by  this  plans,  etc. 
set  cannot  be  complied  with  at  the  location  where  it  is  desired  to  con- 
struct the  bridge,  the  Secretary  of  War  shall,  after  considering  all  re- 
monstrances filed  against  the  building  of  said  bridge,  and  furnishing 
copies  of  remonstrances  to  the  board  of  engineers  provided  for  in  this   Remonstrances. 
tot,  detail  a  board  of  experienced  engineers  from  the  Engineer  Corps 
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of  the  United  States  Army  to  examine  the  case,  and  may,  on  tl 
recommendation,  authorize  aud  direct  such  modifications  as  ap] 
necessary. 

Srg.  10.  That  the  Secretary  of  War  may,  in  his  discretion,  appoii 
Board  of  Army  one  or  more  Army  engineers  to  supervise  and  personally  examine  tL 

^fllsethework  constnict*on  °*  8ai<*  bridge:  aIK*  tnat  ttte  proposed  bridge  shall  on| 
■^  '  be  a  lawful  structure  when  built  as  approved  by  the  Secretary  of  Wi 

who  shall  have  authority,  by  and  with  the  advice  of  the  engineers 
tailed  by  him,  to  order  such  change  in  construction  or  appliances 
he  may  deem  necessary  for  the  >  afefcy  of  said  bridge  and  the  eonvi 
ience  of  navigation. 
Litigation.  Src.  11.  That  in  case  of  any  litigation  from  any  obstruction,  or  all 

obstruction,  to  navigation  created  by  the  construction  of  any  bri( 
under  this  act,  the  cause  or  ciuestion  arising  may  be  heard  by  the  D( 
trict  Court  of  the  United  States  of  any  State  in  which  any  portion  j 
said  obstruction  or  bridge  touches. 
Municipal  law,      Sec.  12.  That  the  municipal  laws  aud  ordinances  of  the  city  of 
<<>  extend  to  troit  may  be  enforced  on  said  bridge,  and  the  care,  control,  and  the  - 
bridge.  0f  tue  8ame  anan  be  governed  by  ordinances  of  the  city  enacted, 

though  said  bridge  was  a  public  street  in  said  city. 
Right  to  amends     Sec.  13.  That  the  right  to  alter,  amend,  or  repeal  this  act,  and 
«tc.,  referred,      require  the  removal  of  material  obstructions  to  navigation  by  the 

struction  of  any  bridge  under  its  provisions,  is  hereby  expressly 
served,  without  any  liability  of  the  Government  for  damages  on 
count  of  such  alterations,  amendment,  or  repeal,  or  on  account  of 
prevention  or  the  requiring  of  the  removal  of  any  such  obstruct!* 
and  if  any  change  be  made  in  the  plan  of  any  bridge  constructed  or 
this  act,  during  the  progress  of  tne  work  thereon  or  before  the 
pletiou  of  said  bridge,  such  change  shall  be  subject  to  the  approval | 
the  Secretary  of  War ;  and  any  change  in  the  construction  or  any  alt 
ation  of  any  such  bridge,  aud  the  removal  of  any  such  obstruction,  U 
may  be  directed  at  any  time  by  Congress  or  the  Secretary  of  War, 
be  made  at  the  cost  and  expense  of  the  owners  of  the  said  bridge. 

Approved,  July  20,  1886. 


July  29, 1886.    CHAP.  802.— An  act  to  authorize  the  Bellinjrham  Bay  Railway  and  Navigation' 

pam  to  build  certain  bridges  in  the  Territory  of  Washington. 

Bel  I  in  gh  am      /*«  it  enacted  by  the  Senate  and  Home  of  Representative*  of  the  I'nil 
Bay  Railway  and  State*  of  America  in  Congrtss  assembled,  That  the  Bellingham  Bay  Eai 
Na  v  i  g  a  t  i  o  n  wav  Am\  Navigation  Company,  a  corporation  duly  organized  under  tl 
Sed,Pt"oyb  n  i  ?d  *awa  °f  Washington  Territory,  its  successors  or  assigns,  be,  and 
bridges.  Wash*  hereby,  authorized  to  construct,  maintain,  and  operate  bridges,  andap-' 
ington Territory,  proaches  thereto,  over  theNooksack  River,  iu  the  county  or  Whatcoa, 
»  °  °  k  8  a  c  k  the  Skagit  River,  in  the  county  of  Skagit,  and  the  Stillaqoamish  ana 
Skagit  River.    Snohomish  Rivers,  in  the  county  of  Snohomish,  at  the  points  where  the 
Stillaquam  i s k  said  company's  line  of  railways,  as  now  projected,  cross  said  rivers  re- 
River,  specti  vely ;  said  bridgesshall  be  constructed  to  provide  for  the  passage  of 
Sno  h  omish  rajiwav  trains,  and,  at  the  option  of  said  company  by  which  the  same  or 
Wag  o  d    and  either  of  the  same  shall  be  built,  may  be  used  for  tl^e  passage  of  wagons 
foot  bridges.        and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot-passen- 
gers, for  reasonable  rates  of  toll  to  be  fixed  by  said  company;  but  suck 
Tolls.  rates  shall  be  reasonable  rates,  and  the  Secretary  of  War  shall  have  the 
right  from  time  to  time  to  revise,  prescribe,  and  nx  thedsame.    Said  com* 
Right  to  cross  pany  shall  also  have  the  right  to  cross  either  Lake  Union  or  Salmon  Baj 
Lake    Union   or  (sometimes  called  Shilshole  Bay),  or  the  waters  between,  or  the  canal 
Salmon  Bay.        built  or  to  be  built  between  said  Lake  Union  and  said  bay.    Said  works 
Draw.  to  coutain  a  draw  of  such  width  as  shall  accommodate  the  commerce 
passing  through  said  waters,  aud  to  be  built  upon  plans  to  be  approved 
by  the  Secretary  of  War,  as  provided  iu  section  two  of  this  act,  and 
subject  to  be  changed,  enlarged,  and  altered  from  time  to  timeastto 
Secretary  of  War  or  Congress  shall  from  time  to  time  direct,  and  astbe 
exigencies  of  commerce  may  require. 
Plans   subject     Sec.  2.  That  the  plan  anil  location  of  any  bridge  the  construction  of 
to  approval  of  which  is  hereby  authorized,  shall  be  subject  to  the  approval  of  the  Sec- 
Secretary  of  War  retary  of  War ;  and  each  of  the  same  shall  be  so  located  as  not  mate- 
rially to  obstruct  or  impair  the  free  navigation  of  such  rivers  respect- 
ively or  said  canal,  aud  shall  be  built  with  piers  parallel  to  the  cor* 
rent,  leaving  the  water-way  unobstructed  by  riprap,  or  piling,  or  other 
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obstructions,  and  shall  have  at  the  crossing  of  each  of  the  main  chan- 
nels of  said  rivers  or  said  canal  (unless  the  same  shall  be  bnilt  above 
the  head  of  navigation)  a  draw  of  the  width  to  be  fixed  by  the  Secre-  Draw, 
tary  of  War,  which  shall  be  located  at  the  points  best  calculated  to  ac- 
commodate commerce,  to  be  determined  by  the  Secretary  of  War; 
which  draws  shall  at  all  times  be  opened  promptly  for  passing  vessels, 
upon  reasonable  signal,  except  when  railway  trains  are  passing  over 
the  same;  and  at  all  times  during  the  season  of  navigation  proper  sig- 
nal-lights shall  be  used  and  maintaiued,  at  theexpeuse  of  the  aforesaid  Lights. 
company,  its  successors  and  assigns,  to  guide  vessels  approaching  said  . 

draws :  Provided,  That  the  construction  of  neither  of  said  bridges  shall  Construction 
be  commenced  until  the  plan  location,  and  width  of  draw  thereof  has  to  await  Secre- 
been  approved  by  the  Secretary  of  War,  and  the  said  company  has  been  tary  of  War's  ap- 
notified  in  writing  of  the  same.  P1]0,^: 

Sec.  3.  That  auy  bridge  built  under  this  act  shall  be  a  lawful  struct-  8 £•  0ft„^SS 
are,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  post-route, 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of 
the  mails,  the  troops,  and  the  munitions  of  war  of  the  United  States 
than  the  rate  per  mile  paid  for  the  transportation  over  the  railroad  or 
public  highways  leading  to  such  bridge;  and  it  shall  enjoy  the  rights 
and  privileges  of  other  post-routes  in  the  United  States.    And  the  said 
structure  shall  be  changed,  at  the  cost  and  expense  of  the  owners  thereof,     Changes, 
or  persons  controlling  or  operating  the  same,  from  time  to  time,  as  Con- 
gress may  direct,  so  as  to  preserve  the  free  and  convenient  navigation 
of  said  rivers  and  bays;  and  the  authority. to  erect  and  continue  any 
and  all  said  bridges  shall  be  subject  to  revocation  by  law  whenever  the 
public  good  shall,  in  the  judgment  of  Congress,  so  require*;  and  all 
such  structures  shall,  upon  such  revocation,  be  removed,  at  the  expense 
of  the  owners  thereof,  or  the  persons  controlling  and  operating  the  same. 

Sec.  4.  That  iu  case  of  any  litigation  arising  from  any  obstruction    Litigation. 
or  alleged  obstruction  to  the  free  navigation  of  said  rivers  and  waters 
caused  or  alleged  to  be  caused  by  said  bridges  or  other  obstructions, 
the  case  may  be  brought  in  the  district  court  of  the  district  where  such 
obstruction  is  alleged  to  exist,  unless  meanwhile  the  portion  of  said 
Territory  where  said  erection  exists  shall  have  been  admitted  into  the 
Union  as  a  State,  in  which  case  the  same  may  be  brought  in  the  circuit 
court  of  the  United  States  of  such  State ;  Provided,  That  nothing  in    Provito. 
this  act  shall  be  so  construed  as  to  repeal.or  modify  any  of  the  provisions    Navigation  not 
of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  to  be  impaired, 
rivers,  or  to  exempt  said  bridges  from  the  operation  of  the  same. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Right      to 
expressly  reserved.  JSt^       ,re* 

Approved,  July  29, 1886V 


CHAP.  804. — Air  act  to  grant  the  Astoria  and  Winnemuoca  Railroad  Company  the     July  29, 1888. 
right  to  construct  bridges  over  navigable  water-courses.  — J.  — 1 

Beit  enacted  by  the  Senate  and  Bouse  of  Representatives  of  the  United  Astoria  and 
States  of  America  in  Congress  assembled  y  That  the  consent  of  the  Govern-  ^  jn  nema  ooa 
ment  is  hereby  given  to  the  Astoria  and  Winnemucca  Railroad  Company ,  SSvOTtliorSed 
a  corporation  duly  organized  under  the  laws  of  Oregon,  to  build  rail- to  bridge  the 
road  bridges  across  the  Willamette  River,  south  of  Oregon  City,  at  such  Willamette  Biv. 
point  asitmay  select,  and  across  such  other  navigable  streams  or  sloughs  ©rand  other  navi- 
within  the  State  of  Oregon  as  it  may  be  necessary  to  bridge  along  the  JJJirses  Oregon 
line  of  said  railroad  or  along  the  line  of  any  of  its  branches.  ' 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,     Construction. 
at  the  option  of  said  railway  company,  be  built  as  a  draw-bridge  or  with 
unbroken  and  continuous  spans :  Proi*ided,  That  if  any  such  bridge  shall     Provisos. 
be  made  with  unbroken  and  continuous  spans,  the  main  span  shall  be    gMng 
over  the  main  channel  of  such  navigable  river  or  slough,  and  shall  be 
of  such  width,  and  the  lowest  part  of  the  superstructure  shall  be  of 
such  height  above  extreme  high- water  mark,  as  the  Secretary  of  War 
may  prescribe,  and  such  bridge  shall  be  at  right  angles  to  and  its  piers 
parallel  with  the  current  or  channel  of  the  river  or  slough  over  wnich 
it  may  be 'constructed;  and  if  any  bridge  built  under  this  act  shall  be 
constructed  as  a  draw-bridge,  the  same  shall  be  constructed  with  all     Dnwr. 
opening  over  the  center  of  the  channel  of  the  river  or  slough,  and  shall 
be  of  such  width,  oharacter,  and  construction  as  the  Secretary  of  War 
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shall  prescribe,  and  the  piers  of  said  bridge  Bhall  be  parallel  with 
current,  and  the  draws  of  said  bridge  Bhall  be  over  the  main  or  d< 
channel  of  the  river  or  slough,  as  may  be  fixed  and  determined  bj 
Secretary  of  War:   Provided  aho,   That  said  drawers  shall  be  oj 
promptly  upon  reasonable  signal  for  the  passage  of  boats,  and  in  no 
shall  unnecessary  delay  occur ;  and  said  company  or  corporation  al 
Light*,  etc.       maintain,  at  its  own  expense,  from  sunset  to  BunriBe,  such  lights  or  ol 
signals  on  said  bridge  as  the  Light  House  Board  shall  prescribe: 
vided  also,  That  said  bridge  or  bridges,  at  the  option  of  the  coi 
Maybe  wagon  or  company  by  which  it  may  be  built,  may  be  used  for  the  passage  i 
and  loot  bridges,  wagons  or  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  too 
Tolls.  passengers,  for  such  reasonable  rate  of  toll  as  may  be  approved 

time  time  by  the  Secretary  of  War. 
To  be   lawful     Sec.  3.  That  any  bridge  authorized  to  be  constructed  under  this 
structure  and8haU  be  a  lawful  structure,  and  shall  be  recognized  aud  known  i 
post-route*.  post-route,  and  it  shall  enjoy  the  right*  and  privileges  of  other  j 

roads  in  the  United  States,  upon  which  also  no  higher  charge  shall 
made  for  transmission  over  the  same  of  the  mails,  the  troops,  and 
munitions  of  war  of  the  United  States,  or  for  through  passengers 
freight  passing  over  said  bridge  or  bridges,  than  the  rate  per  mile  i 
their  transportation  over  the  railroads  leading  to  the  said  bridge 
Postal    tele-  bridges ;  and  the  United  States  shall  have  the  right  of  way  for  a  p 
graph.  telegraph  across  said  bridge  or  bridges.     Said  bridge  or  bridges 

be  built,  and  located  nuder  and  subject  to  such  regulations  for 

security  of  navigation  of  navigable  rivers  or  sloughs  as  the  Secret 

of  War  shall  prescribe  ;  and  to  secure  that  object  the  said  company 

Plans,  etc.,  to  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examinaiH 

be-  approved  by  an^  approval,  a  design  and  drawing  of  any  such  bridge,  and  a  maa< 

War.      *ry        tno  l°catf°ni  £iv*ngt  f°r  *ne  apace  of  one  mile  above  and  one  mile  ■ 

low  the  proposed  location,  the  topography  qf  the  banks  of  the  riven 
slough,  the  shore-line  at  high  and  low  water,  the  direction  andstrenj 
of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  I 
bed  and  channel  of  the  stream,  the  location  of  any  other  bridge 
bridges,  and  shall  furnish  such  other  information  as  may  be  reqnii 
for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until ' 
said  plans  aud  location  of  the  bridge  or  bridges  are  approved  by 
Secretary  of  War  the  bridges  ehall  not  be  built ;  and  Bhouldany  ehai 
be  made' in  the  plan  of  any  such  bridge  during  the  progress  of  c 
struction  thereof,  such  change  shall  be  subject  to  the  approval  of 
Secretary  of  War. 
Other  corapan-     Sec.  4.  That  All  railroad  companies  desiring  the  use  of  any  brie 
ies  to  have  right  constructed  under  this  act  shall  have  and  be  entitled  to  equal  rig 
of  way.  amj  privileges  relative  to  the  passage  of  railway  trains  or  cars  over  I 

same,  and  over  the  approaches  thereto,  upon  payment  of  a  reason*! 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of 
bridge  and  the  several  railroad  companies,  or  any  one  of  them,  dc 
such  nse,  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  andn] 
Terms  to  be  do-  rules  and  conditions  to  which  each  shall  conform  in  using  said  brid 
olded  by  Secre-  an  matters  at  issue  between  them  shall  be  decided  by  the  Secretary 
tary  or  war.        \\Tar  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 
Changes.  Sec.  5.  That  such  alterations  or  changes  as  may  be  required  by  to 

Secretary  of  War  or  Congress  in  bridges  constructed  under  the  pror' 
ions  of  this  act  shall  be  made  by  the  persons  or  corporations  owning* 
Right  to  amend,  controlling  said  bridges,  at  their  own  expense  ;  and  it  is  hereby  <"' 
etc.,  reserved.    '  pressly  provided  that  Congress  reserves  the  right  at  any  time  to  fth 

amend,  or  repeal  this  act. 

Approved,  July  29,  1886. 

i 

July  20, 1886.     CHAP.  805.— An  act  authorising  the  city  of  Salem  to  construct  abridge  acruM tH 

Willamette  River,  in  the  State  of  Oregon.  | 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  SM* 
Sfhm,i0re5°to  of  America  in  Congress  assembled,  That  the  city  of  Salem,  in  the  county* 
build  wagon  and^*1™11  an(*  State  of  Oregon,  be  authorized  and  permitted  to  bnildft 
foot  bridge  across  wagon  and  foot  bridge  across  the  Willamette  River  at  such  point  tsi» 
Willamette  may  select  opposite  said  city  and  between  the  counties  of  Marion  ana 
River.  Pofk,  in  the  State  of  Oregon.    Such  bridge  may  also,  at  the  option « 

said  city,  be  so  constructed  as  to  be  available  a*  a  railroad  bridge* 
Construction.       Sec.  2.  That  such  bridge  built  under  the  provisions  of  this  act  oaj^ 
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Protitot. 


•I  the  option  of  said  city  of  Salem,  be  built  as  a  draw-bridge  or  with 
vbroken  and  continuous  spans :  Provided,  That  if  such  bridge  shall  be 
Bade  with  unbroken  and  continuous  spans,  the  main  span  shall  be  over     Spans, 
fee  main  channel  of  Bnch  navigable  river,  and  shall  be  of  such  width, 
m&  the  lowest  part  of  the  superstructure  shall  be  of  Buch  height  above 
extreme  high-water  mark,  as  the  Secretary  of  War  may  prescribe ;  and 
atch  bridge  shall  be  at  right  angles  to  and  its  piers  parallel  with  the 
•■Trent  or  channel  of  the  said  river.    And  if  such  bridge  built  under    n 
this  act  shall  be  constructed  as  a  draw-bridge,  the  same  shall  be  con-     DTBrw- 
•tracted  with  an  opening  over  the  center  of  the  channel  of  the  river, 
•ad  shall  be  of  such  width,  character,  and  construction  as  the  Secretary 
of  War  shall  prescribe ;  and  the  piers  of  said  bridge  shall  be  parallel 
with  the  current,  and  the  draws  of  said  bridge  shall  be  over  the  main 
Or  deep  channel  of  the  riveT,  as  may  be  fixed  and  determined  by  the 
Secretary  of  War:   Provided  also,  That  said  draws  shall  be  opened     Opening  draw, 
fnmptly  upon  reasonable  signal  for  the  passage  of  boats,  and  in  no 
case  shall  unnecessary  delay  occur ;  and  said  city  of  Salem  shall  main- 
tain, at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or  other     LiSnt*» et0* 
Mgnals  on  said  bridge  as  the  Light-House  Board  shall  prescribe :  Pro- 
mM-aho,  That  said  bridge  at  the  option  of  the  said  city  of  Salem,  by 
which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  or  vehicles 
•fall  kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  for  such     T  ,, 
Matooable  rate  of  toll  as  may  be  approved  from  time  to  time  by  the  ** 

Secretary  of  War,  or  the  same  shall,  at  the  option  of  said  city  of  Salem,  KJ5*y  be  free 
he  a  free  bridge.  onage. 

I    Skc.  3.  That  the  bridge  authorized  to  be  constructed  under  this  act  '  To  be  a  lawfoJ 

•hall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  ^tioiite*6 

foit-route,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post- 

leads  in  the  United  States,  upon  which  also  no  higher  charge  shall  be 

■ade  for  transmission  over  the  same  of  the  mails,  the  troops,  and  the 

jtoniitions  of  war  of  the  United  States,  or  for  through  passengers  or 

fttight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  trans- 

Etation  over  any  railroad  leadiug  to  the  said  bridge  ;  and  the  United 
tea  shall  have  the  right  of  way  for  a  postal  telegraph  across  said    Postal  tele- 
hridge.    Said  bridge  shall  be  built  and  located  under  and  subjeot  tograp  * 
flwh  regulations  for  the  security  of  navigation  of  navigable  rivers  as    georetarv  ot 
the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said  war  to  approve 
•Ht  of  Salem  shall  submit  to  the  Secretary  of  War,  for  his  examination  plana,  etc. 
•»d  approval,  a  design  and  drawing  of  snch  bridge,  and  a  map  of  the 
keation,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the 
poposed  location,  the  topography  of  the  banks  of  the  river,  the  shore- 
fee  at  high  and  low  water,  the  direction  and  strength  of  the  current  at 
all  stages,  and  the  soundings,  accurately  showing  the  bed  and  channel 
•f  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  fur- 
Irish  such  other  information  as  may  be  required  for  a  full  and  satisfac- 
^ry  understanding  of  the  subject ;  and  until  the  said  plans  and  location 
if  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall 
paths  built;  and  should  any  change  be  made  in  the  plan  of  such  bridge 
faring  the  progress  of  construction  thereof,  snch  change  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War.  __ 

8*c.  4.  That  such  alterations  or  changes  as  may  be  required  by  the    t,lians'e*" 
hcretary  of  War  or  Congress  in  the  bridge  constructed  under  the  pro- 
tisioDft  of  this  act  shall  oe  made  by  the  said  city  of  Salem  at  its  own 
fepeose;  and  at  any  time  after  the  completion  of  such  bridge  the  said 
tity  of  Salem  may,  at  its  option,  surrender  and  transfer  to  the  counties     May  be  trans- 
•f  Marion  and  Polk,  in  the  State  of  Oregon,  the  said  bridge,  and  the  fe"'e%tov ^ftrion 
JJtire  control  and  management  thereof,  in  which  event,  and  in  case  of  *{—  Polk  Coan_ 
■he  acceptance  thereof  by  said  counties  of  Marion  and  Polk,  they  shall 
thenceforth  be  subject  to  all  the  obligations  and  conditions  imposed  on 
■•city  of  Salem  by  the  provisions  of  this  act.    And  it  is  hereby  ex-  ^^^f  \£    \£ 
r*w«ly  provided  that  Congress  reserves  the  right  at  any  time  to  alter,  served! 
■"wad,  or  repeal  this  act. 

Approved,  July  29,  ltiS6. 
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July  29, 1886.     CHAP.  806.— An  act  granting  to  the  Oregonian  Railway  Bridge  Company  of  Oregon 

—  the  right  to  construct  a  buage  over  the  Willamette  River  in  the  vicinity  of  Raj's 

Landing,  Oregon, 

Beit  enacted  by  the  Senate  and  F7ouse  of  Representatives  of  tke  United  Statm 

°IlFidJ*IIC*11  °1  Ameri0a  in  Congress  assembled,   That  the  Oregonian  Railway  Bridge 

pany  aathorized  Company,  a  corporation  duly  organized  under  the  laws  of  Oregon,  be 

to  bridge  the  Wil-  authorized  and  permitted  to  build  a  railroad  bridge-across  the  Willam- 

lamette  River,  at  ette  River  south  of  Oregon  City,  at  such  point  as  it  may  select  in  the 

'g±y,§  Ending,  vicinity  of  Ray's  Landing,  within  the  State  of  Oregon. 

Construction.        Sec.  £•  That  the  bridge  built  under  the  provisions  of  this  aet  may, 
at  the  option  of  said  bridge  company,  be  built  as  a  draw-bridge  or  with 
Provisos.  unbroken  and  continuous  spans :  Provided,  a  hat  if  such  bridge  aball  be 

Spans.  made  with  unbroken  and  continuous  npans,  the  main  span  shall  be  over 

the  main  channel  of  such  navigable  river,  and  shall  be  of  such  width, 
and  the  lowest  part  of  the  superstructure  shall  be  of  such  height  above 
extreme  high-water  mark,  as  the  Secretary  of  War  may  prescribe,  and 
such  bridge  shall  be  at  right  angles  to  and  its  piers  parallel  with  the 
current  or  channel  of  the  river  over  which  it  may  be  constructed ;  and 
Draw.  if  the  bridge  built  under  this  act  shall  be  constructed  as  a  draw-bridge, 

the  same  shall  be  constructed  with  an  opening  over  the  center  of  ut 
channel  of  the  river,  and  shall  be  of  such  width,  character,  and  con- 
struction as  the  Secretary  of  War  shall  prescribe,  and  the  piers  of  said 
bridge  shall  be  parallel  with  the  current,  and  the  draw6  of  said  bridge 
shall  be  over  the  main  or  deep  channel  of  the  river,  as  may  be  fixed 
Opening  draw.  and  determined  by  the  Secretary  of  War :  Provided  also,  That  said  draw 
'shall  be  opened  promptly  upon  reasonable  signal  for  the  passage  of 
boats,  and  in  no  case  snail  unnecessary  delay  occur ;  and  said  company 
or  corporation  shall  maintain,  at  its  own  expeuse,  from  sunset  to  an- 
Lights,  etc.      rise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-Hoaet 
Board  shall  prescribe :  Provided  also,  That  said  bridge,  at  the  option  of 
the  corporation  or  company  by  which  it  may  be  built,  may  be  used  for 
Wagon  and  foot  the  passage  of  wagons  or  vehicles  of  all  kinds,  for  the  transit  of  ani- 
bridge-  mals,  and  for.  foot-passengers,  for  such  reasonable  rate  of  toll  as  may 

Tons.  ^  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  3.  That  the  bridge  authorized  to  be  constructed  under  this  act 

To  be  a  lawful  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  poet- 

struotnre  andr0nte,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in 

post-route.  the  United  state8,  upon  which  also  no  higher  charge  shall  be  made  for 

transmission  over  the  same  of  the  mails,  the  troops,  and  the  munition* 

of  war  of  the  United  States,  or  for  through  passengers  or  freight  past 

ing  over  said  bridge,  than  the  rate  per  mile  for  their  transportation  ore? 

Postal  tele  tne  railroad8  loading  to  the  said  bridge;  and  the  United  8tates  ehaU 

graph.  nave  tne  right  of  way  for  a  postal  telegraph  across  said  bridge.    Said 

bridge  shall  be  built  and  located  under  and  subject  to  such  regulation! 
for  the  security  and  navigation  of  navigable  rivers  as  the  Secretary  of 
Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  or  eor* 
War  to  approve  poration  shall  submit  to  the  Secretary  of  War,  for  his  examination  sad 
plans,  etc.  approval,  a  design  and  drawing  of  snoh  bridge,  and  a  map  of  the  loca- 

tion, giving,  ior  the  space  of  one  mile  above  and  one  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  the  river,  the  shore- 
lines at  high  and  low  water,  the  direction  and  strength  of  the  current 
at  all  stages,  and  the  soundings,  accurately  showing  the  bed  and  ehaa- 
nel  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  information  as  may  be  required  for  a  full  and  satis- 
factory understanding  of  the  subject;  and  until  the  said  plans  and  lo- 
cation of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge 
shall  not  be  built;  and  should  any  change  be  made  in  the  plan  of  web 
bridge  during  the  progress  of  construction  thereof,  such  change  aball 
be  subject  to  the  approval  of  the  Secretary  of  War. 
Other    compa-     Sec.  4.  That  all  railroad  companies  desiring  the  use  of  the  bridge 
ofwav  a       g     constructed  under  this  act.  shall  have  and  be  entitled  to  equal  righto 
y*  and  privileges  relative  to  the  passage  of  railway  trains  or  cars  over  the 

same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said 
bridge  and  the  several  railroad  companies,  or  any  one  of  them,  desiring 
such  use,  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and  npot 
Secretary  of  rules  an{1  con(litions  to  which  each  shall  conform  in  using  said  bridge. 
War   to   decide  al*  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
erms.  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 


J 
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Sec.  5.  That  the  right  to  alter  or  amend  this  act  so  as  to  prevent  or  Bight  to  amend, 
remove  all  material  obstructions  to  the  navigation  of  said  river  is  hereby  etc-«  «»®rved. 
expressly  reserved ;  and  all  ehanges  or  alterations  so  required  shall  be     Changes. 
Bade  at  the  expense  of  the  parties  owning  or  controlling  said  bridge. 

Approved,  July  29,  1886. 


CHAP.  807.— An  act  to  authorize  the  construction  of  bridges  across  the  Tennessee     Tlll_  90  1ftoft 

and  Cumberland  Rivera  by  the  Ohio  Valley  Railway  Company.  omy  Mt  ieeo*  _ 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United    Ohio  Valley 
Jtafes  of  America  in  Congress  assembled,  That  the  Ohio  Valley  Railway  Railroad  Com- 
Compauy,  organized  under  act  of  the  general  assembly  of  the  common-  pany  authorized 
Wealth  of  Kentucky,  be,  and  is  hereby,  authorized  to  construct  aud  to  bridge  Tennea- 
; Maintain  bridges,  and  approaches  thereto,  over  the  Tennessee  River  ^dRivers     W 
at  acy  point  below  Aurora,  in  the  State  of  Kentucky,  and  the  Cnm- 
jtaland  River  at  any  point  below  Canton,  on  said  river.     Said  bridges    -p.. 
•hall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and,  ODi    JJ,a£'  fj*j£ 
at  the  option  of  the  corporation  by  which  they  may  be  built,  may  be  bridges. 
;  wed  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit 
!  if  animals,  and  for  foot-passengers. 

,8ec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limita-     To  be   lawful 
\tbow  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  structures   and 
ft  post-route,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post-  P°8t*route«- 
fMMda  in  the  United  States. 

Sic.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridges    o^,.    compa. 
; stall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  nies  to  have  right 
tke  passage  of  railway  trains  over  the  same,  and  over  the  approaches  of  way. 
thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use; 
•nd  in  case  the  owner  or  owners  of  said  bridges  and  the  several  rail- 
wad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree 
vpon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to 
%nkh  each  shall  conform  in  using  said  bridges,  all  matters  at  issue  be-    Secretary  of 
tween  them  shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  JJjJ^  *°   deoiae 
of  the  allegations  and  proofs  of  the  parties. 

8ic.  4.  That  any  bridges  authorized  to  be  constructed  under  this  act  Secretary  of 
flfcall  be  boilt  and  located  under  and  subject  to  such  regulations  for  the  ^m*  to  approve 
peority  of  navigation  of  said  rivers  as  the  Secretary  of  War  shall plan8' et0, 

Sribe ;  and  to  secure  that  object  the  said  company  or  corporation 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval, 
ign  and  drawings  of  the  bridges,  and  a  map  of  the  location,  giving, 
t the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
i,  the  topography  of  the  banks  of  the  rivers,  the  shore-lines  at  high 
tod  low  water,  the  direction  and  strength  of  the  currents  at  all  stages, 
*»d  the  soundings,  accurately  showing  the  bed  of  the  stream,  the  loca- 
tion of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  in- 
Mnation  as  may  be  required  for  a  full  and  satisfactory  understanding 
jlf  the  subject ;  and  until  the  said  plan  and  loca'tion  of  the  bridges  are 
proved  by  the  Secretary  of  War  the  bridges  shall  not  be  built,  and 
~ild  any  change  be  made  in  the  plan  of  said  bridges  during  the  prog- 
of  construction,  such  changes  shall  be  subject  to  the  approval  of 
Secretary  of  War. 
Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  Right  to  amend, 
^*e»ly  reserved.  etc.,  reserved. 

fee.  6.  It  is  hereby  provided  that  the  bridges  authorized  to  be  con-   Commencement 
icted  by  this  act  shall  be  commenced  within  twelve  month's  and  com-  *nd  completion, 
'ted  within  three  years  from  the  passage  of  this  act. 

|"  Approved,  Jnly  29,  1886. 

MAP.  800.— An  act  granting  to  the  county  of  Clatsop,  In  the  State  of  Oregon,  the     July  29.  1888. 

I  "<»t  to  construct  a  bridge  across  Young's  Bay,  a  navigable  stream  in  said 

i  •wiaty  and  State. 

i 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
k*  of  America  in  Congress  assembled,  That  the  county  of  Clatsop,  in  Clatsop  Conn- 
State  of  Oregon,  is  hereby  authorized  and  empowered  to  construct  ty,  Oregon,  an- 
bridge  across  Yon ug's  Bay,  a  navigable  stream  in  said  county  and  Youngs  Bav^n* 
**te.  at  snch  point  as  said  county  may  select  and  may  be  approved  by  de°"  approval  ^of 
P*  Secretary  of  War,  with  such  channel  spans,  draws,  safe-guards  and  Secrets  ry  of 
•miliary  works  as  shall  cause  the  bridge  not  nnduly  to  obstruct  or  in-  War* 
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jure  the  navigation  of  the  waters  crossed  by  it;  and  that  said  channel- 
spans  and  structures  'shall  be  as  the  Secretory  of  War  may  prescribe; 
gkipanon  and  also  to  construct,  establish,  and  maintain  a  bridge  across  Skipanos 
Creek.  Creek,  in  the  county  of  Clatsop,  in  the  State  of  Oregon,  by  permanent 

Proviso  embankment  or  otherwise,  as  the  Secretary  of  War  may  approve:  Fts- 

n      .    ' .  tided  also.  The  said  draws  shall  be  opened  promptly  upon  reasonable 

upeninforawB.  8jgI1|ll  for  the  paa8age  cf  ships  and  boats,  and  in  no  case  shall  nnnecw- 
sary  delay  occur ;  and  said  county  shall  maintain,  at  its  own  expense, 
Lights,  etc.     from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridges  at 

the  Light- House  Board  shall  prescribe. 
To  be  a  lawful     Sec.  2.  That  any  bridge  authorized  to  be  constructed  und«r  this  ad 
structure  and  shall  be  a  lawful  structure,  and  shall  be  recognized  asapoBt-ronte;  and 
post-route.  ft  8nan  enjoy  the  rights  and  privileges  of  other  post-routes  in  theUmtei 

States,  upon  which  also  no  higher  charge  shall  be  made  for  transmianoa 

over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  ^v&r  of  tin 

United  States,  or  for  through  passenger  or  freight  passing  over  said 

bridge,  than  the  rate  per  mne  for  their  transportation  over  any  railroad 

or  other  routes  leading  to  said  bridge,  or  over  said  stream  in  the  riciui^r, 

Telegraph.        and  the  United  States  shal  1  have  the  right  of  way  for  a  telegraph  acrafl 

said  bridges;  the  said  bridges  to  be  built  and  located  under  and  snbjed 

to  such  regulations  for  the  security  of  navigation  on  said  bay  and  ere* 

Secretary     of  as  the  Secretary  of  War  shall  prescribe;  aud  to  secure  that  object  the 

^imL  *£*« pprore  ^j^  COunty,  by  its  proper  court  and  dulv  authorized  officers  or  agenta 

pians,  etc.  ghaU  8ubmit  to  the  geCretary  of  War,  for'bis  examination  and  approval, 

a  design  and  drawing  of  such  bridge  across  Young's  Bay,  and  a  map  of 
Young's  Bay  from  the  mouths  of  its  navigable  tributaries  to  the  adja- 
cent ship-channel,  which  map  shall  be  on  a  scale  of  at  least  one  to 
twenty  thousand,  and  whose  topography  of  the  shores  and  hydrograpb; 
shall  reasonably  represent  the  banks,  the  bottom,  and  steamboat  chan- 
nels by  contours  of  six  feet,  and  which  shall  be  accompanied  by  other 
maps,  drawn  to  a  scale  of  one  inch  to  two  hundred  feet,  giving,  within 
areas  of  one-fourth  of  a  mile  from  each  draw-span,  an  accurate  repre- 
sentation of  the  bottom  of  the  bay  by  contour-lines  two  feet  apart,  de- 
termined by  accurate  soundings,  and  also  showing  the  force  and  direc- 
tion of  the  currents  at  each  two  feet  of  tidal  stage,  by  triangulated  ob- 
servations on  suitable  floats;  also  showing  the  Skipanon  Creek  to  tkj 
.  head  of  usual  navigation.  The  maps  shall  also  show  the  locations  of 
other  bridges  in  the  vicinity,  and  shall  give  such  other  informational 
the  Secretary  of  War  may  require  for  a  full  and  satisfactory  under- 
standing of  the  subject. 
Bight  to  amend,  Sec.  3.  That  Congress  shall  have  power,  at  any  time,  to  alter  or 
etc.,  reserved,      amend  this  act  so  as  to  prevent  or  remove  all  material  and  substantial 

obstruction  to  the  navigation  of  said  bay  and  said  creek  by  the  eoo- 
Changes.  str action  of  naid  bridges  and  accessory  works ;  and  the  expense  of  alter- 

ing said  bridges  or  removing  such  obstructions  shall  be  borne  by  the 
owner  of  said  bridges. 

Approved,  July  29,  1&<6. 


July  29. 1886.     CHAP.  811.— An  act  to  give  the  assent  of  Congress  to  the  construction  of  sbrtfp 

by  the  municipalities  of  Menominee,  Michigan,  and  Marinette,  Wiscowto.  offf 
Menominee  River. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  VtUd 
Menominee.  States  of  America  in  Congress  assembled,  That  the  assent  of  Congress11 
Mich.,  and  Marl-  hereby  given  to  the  municipalities  of  Menominee,  in  the  State  of  Mich- 
th^rlz^d* '  T  *£an'  an<*  Marinette,  in  the  State  of  Wisconsin,  to  construct  and  main* 
bridge  the Meno-  ta*n  a  bridge,  and  approaches  thereto,  over  the  Menominee  River,  be- 
minee  River.       tween  the  States  of  Michigan  and  Wisconsin,  at  a  point  tobedetei- 

roined  by  said  municipalities,  not  to  exceed  one  and  one-fourth  mil* 

from  the  mouth  of  said  river. 

To  be  a  lawful     Skc.  2.  That  any  bridge  built  under  the  provisions  of  this  act'aw 

structure     and  subject  to  its  limitations  shall  bo  a  lawful  structure  and  reco^uiiedaM 

post-route.  lenown  as  a  post- route,  and  it  shall  enjoy  the  rights  and  privilege* 

other  post-roads  iu  the  United  States :  Provided,  That  the  Un-ited  Stale* 
Postal   tele-  mav  construct  a  postal  telegraph  over  said  bridge  without  charge  there- 
graph-  for> 

Sec.  3.  That  if  said  bridge  shall  be  built  with  unbroken  andconthv 

Spans.  uous  spans,  the  spans  thereof  shall  be  of  such  width  and  height  above 

the  water  as  may  be  prescribed  by^the  Secretary  of  War,  and  the  man 
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•pan  shall  be  over  the  main  channel  of  the  river,  and  the  bridge  shall 
be  at  right  angles  to  and  its  piers  parallel  with  the  current  of  the  river : 
Provided,  That  if  the  same  shall  be  constructed  as  a  draw-bridge,  the    Provisos. 
draw  or  pivot  shall  be  over  the  main  channel  at  an  accessible  point,  and    Draw, 
the  spans  shall  be  of  such  width  and  height  above  the  water  as  may  be 
prescribed  by  the  Secretary  of  War,  and  the  piers  of  said  bridge  shall 
oe  parallel  with  and  the  bridge  itself  at  right  ancles  to  the  current  of 
the  river:  Provided  also,  That  the  said  draw  shall  be  opened  promptly    Opening  draw. 
fey  said  municipalities  upon  reasonable  signal  for  the  passage  of  boats ; 
tost  sheer-booius  shall  be  constructed  by  said  municipalities ;  and  that 
said  municipalities  shall  maintain,  at  their  own  expense,  from  sunset  to 
sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light- House    Lights,  etc. 
Board  shall  prescribe.    No  bridge-shall  be  elected  or  maintained  under 
the  snthority  of  this  act  which  shall  at  any  time  substantially  or  ma- 
terially obstruct  the  free  navigation  of  said  river;  and  if  any  bridge    Free  naviga- 
stected  under  such  authority  shall,  in  the  opinion  of  the  Secretary  of  ^gA0*  tobe  "n" 
War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause  such  p 
change  or  alteration  of  such  bridge  to  be  made  as  will  effectually  ob- 
viate such  obstruction  ;  and  all  such  alterations  shall  be  made  and  all 
•  such  obstructions  be  removed  at  the  expense  of  said  corporation ;  and 
;  in  case  of  any  litigation,  arising  from  any  obstruction  or  alleged  obstruc-     Litigation, 
lion  to  the  free  navigation  of  said  river,  caused  or  alleged  to  be  caused 
'  by  said  bridge,  the  case  may  be  brought  in  the  circuit  court  of  the  United 
States  for  the  western  district  of  Michigan  or  the  eastern  district  of 
Wisconsin,  in  which  any  portion  of  said  obstruction  or  bridge  may  be 
located:  Provided  further,  That  nothing  in  this  act  shall  be  so  construed     I*ws  to    pro- 
•>  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing  in  JS  wSealeS! 
reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt 
the  bridge  herein  authorized  to  be  constructed  from  the  operations  of 
(he  same. 

Sic.  4.  That  any  bridge  authorized  to  be  constructed  under  the  pro-  Secretary  o  f 
visions  of  this  act  shall  be  built  and  located  under  and  subject  to  such  Tj*  to »PP«>ve 
regulations  for  the  security  of  navigation  of  said  river  as  the  Secretary  P1*0**  el0, 
of  War  shall  prescribe ;  and  to  secure  that  object  the  said  municipali- 
ties shall  submit  to  the  Secretary  of  War,  for  his  examination  and  ap- 
JMoval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  loca- 
tion, giving,  ior  a  space  of  one  mile  above  the  proposed  location,  and 
below  said  location  to  the  shore  of  Green  Bay,  at  tne  mouth  of  said  river, 
the  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and 
low  water,  the  directiou  and  strength  of  the  currents  at  all  stages,  and 
the  soundings,  accurately  showing  the  bed  of  the  stream,  the  location 
of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information 
somay  be  required  for  a  full  and  satisfactory  understanding  of  the  sub- 
ject; aud  until  the  said  plan  aud  location  of  the  bridge  are  approved 
by  tbe  Secretary  of  War  the  bridge  shall  not  be  built ;  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  con- 
struction, such  change  shall  be  subject  to  the  approval  of  the  Secretary 
of  War. 

Sic.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Right  to  amend 
expressly  reserved,  and  the  right  to  require  any  changes  in  said  struct-  et0'»  *******&. 
\  *?*,  or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when- 
1  over  Congress  shall  decide  that  the  public  interest  requires  it,  is  also 
^presaly  reserved. 

Approved,  Jnly  29,  1886. 


CHAP.gtf. 
expenses  „.  mm  v„ ,«.„„.„-,  .„»  — «  — «™  JW* 
hawlnd  and  eighty-seven,  and  for  other  purposes. 


—An  act  mating  appropriations  for  the  legislative,  executive,  and  judicial     July  81, 1886. 
expenses  of  the  Government  for  the  nsoal  year  ending  June  thirtieth,  eighteen 


&  if  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
okttt  of  America  in  Congress  assembled,  That  the  following  sums  be,  and    Legislative,  ex- 
we  game  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury  ecutive, and judi- 
jot  otherwise  appropriated,  in  full  compensation  for  the  service  of  the  cial  ©zpjMee  ap- 
J*8*!  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-seven,  Prop™*100*' 
w  the  objects  hereinafter  expressed,  namely : 

Ik  the  Office  of  the  Chief  of  Engineers. — One  chief  clerk,  at    OfflJ>?  of  Ch,ef 
■jo  thousand  dollars ;  four  clerks  of  class  four ;  two  clerks  of  class  three ;  of  Bn«ilieer8- 
"K**  clerks  of  class  two ;  three  clerks  of  class  one ;  one  clerk,  at  one 
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etc. 


Proviso. 
Limitation. 

Report. 


Rent. 


thousand  dollars;  one  assistant  messenger;  and  two  laborers:  in  all, 
twenty-three  thousand  two  hundred  and  forty  dollars. 
Draughtsmen,  And  the  services  of  skilled  draughtsmen,  civil  engineers,  and  such 
other  services  as  the  Secretary  of  War  may  deem  necessary  may  bees- 
ployed  in  the  Office  of  the  Chief  of  Engineers  to  carry  into  effect  the 
various  appropriations  for  rivers  aud  harbors,  fortifications,  and  «*■ 
veys  for  military  defenses,  to  be  paid  for  from  such  appropriation: 
Provided,  That  the  expenditures  on  this  account  for  the  hscal  year  end- 
ing June  thirtieth,  eighteen  hundred  and  eighty-seven,  shall  not  exceed 
sixty  thousand  dollars ;  and  that  the  Secretary  of  War  shall  each  year, 
in  the  annual  estimates,  report  to  -Congress  the  number  of  persons*) 
employed,  and  the  amount  paid  to  each. 


For  rent  of  buildings  for  use  of  the  War  Department,  as  follows: 
for  the  Chief  of  Engineers'  Office,  one  thousand  two  hundred  dollars; 


Public  build- 
ingsand  grounds. 

Clerk,  messen- 
ger. 

GArdener. 
Overseers,  etc. 

Watchmen. 


Contingent  ex- 
penses. 
Rent 


PUBLIC  BUILDINGS  AND  GROUNDS. 

For  clerk  in  the  Office  of  Public  Buildings  and  Grounds,  one  thootsad 
six  hundred  dollars;  and  for  messenger  in  the  same  office,  eight  hun- 
dred and  fort}  dollars. 

For  the  public  gardener,  one  thousand  eight  hundred  dollars. 

For  overseers,  draughtsman,  foremen,  mechanics,  and  laborers  en- 
ployed  in  the  public  grounds,  -twenty-eight  thousand  dollars. 

For  watchman  in  Franklin  Square,  six  hundred  and  sixty  dollars. 

For  watchman  in  Lafayette  Square,  six  hundred  and  sixty  dollars. 

For  two  day-watchmen  in  Smithsonian  Oronnds,  at  six  hundred a§4 
sixty  dollars  each,  one  thoasand  three  hundred  and  twenty  dollars. 

For  two  night-watchmen  in  Smithsonian  Grounds,  at  seven  handrei 
and  twenty  dollars  each,  one  thousand  four  hundred  and  forty  dollan. 

For  one  watchman  for  Judiciary  Square,  and  one  for  Lincoln  Sqoare 
and  adjacent  reservafions,  at  six  hundred  and  sixty  dollars  each, one 
thousand  three  hundred  and  twenty  dollars. 

For  one  watchman  for  Iowa  Circle ;  one  watchman  for  Thomas  Cir- 
cle and  neighboring  reservations ;  one  for  Rawlins  Square  and  Wash- 
ington Circle  ;  one  for  Dupont  Circle  and  neighboring  reservaUonij 
one  for  McPlierson  and  Farragut  Squares;  one  for  Stanton  Place  and 
neighboring  reservations;  two  for  Armory  Square  aud  reservations 
east  to  Botanic  Garden ;  one  for  Mount  Vernon  Square  aud  adjacent 
reservations  ;  one  for  greenhouse  at  the  nursery  ;  one  for  grounds  south 
of  Executive  Mansion,  eleven  in  all,  at  six  hundred  and  sixty  dollan 
each,  seven  thonsand  two  hundred  and  sixty  dollars. 

For  one  night-watchman  for  Armory  Square  and  reservations  east  to 
Botanic  Garden,  at  seven  hundred  and  twenty  dollars. 

For  contingent  and  incidental  expenses,  live  hundred  dollars. 

For  rent  of  office,  nine  hundred  dollars. 

•  •  •  •  •  •  • 

Approved,  July  31, 1886. 


August  2, 1886.  CHAP.  843.—  An  act  to  authorize  the  Secretary  of  War  to  permit  the  CarraDto 
and  Look  Number  One  Turnpike  Road  Company |to  locate  and  construct  its  roei  «■ 

land  belonging  to  the  United  States  at  Lock  Number  One,  on  the  Kentucky  Btat, 

in  the  State  of  Kentucky. 


Right  of  way  to 
Carrollton  and 
Lock  No.  1  Turn- 
pike Road  Corn* 
pany,  through 
United  States 
land  at  Lock  No. 
1,  Kentucky  Riv- 

erV?y*. 
Proviso. 

Location. 


Be  it  enacted  by  the  Senate  and  Home  of  Representatives  of1h*  Vuiki 
States  of  America  in  Congress  assembled,  That  the  Secretary  of  War  be, 
and  is  hereby,  authorized  and  empowered  to  permit  the  Carrollton  sod 
Lock  Number  One  Turnpike  Road  Company  to  locate  and  construct  it* 
road  through  the  land  belonging  to  the  United  States  at  Lock  Number 
One,  on  the  Kentucky  River,  in  the  State  of  Kentucky,  npon  such  term* 
and  conditions  as  he  may  consider  proper:  I*rovidid9  That  said  road 
shall  not  he  so  located  or  constructed  as  to  obstruct  the  use  of  the  said 
laud  by  the  United  States  for  public  purposes. 

Approved,  August  2, 1886. 
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OHAP.  Ml— An  act  making  appropriations  for  sundry  civil  expenses  of  the  Gov-     August  4, 1886. 

ernment  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-  — 

••Ten,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in   Congress  assembled,  That  the  following  sums  be,    Sundry  civil ap- 
sod  the  same  are  hereby,  appropriated  for  the  objects  hereinafter  ex-  propriations. 
pressed  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 
eighty-seven,  namely : 

•  *•  *  *  •  «  « 

PBOTKCTION    A5D  IMPROVEMENT  OF  THE  YELLOWSTONE  NATIONAL     Yellowstone 

Pare  :  For  the  construction  and  improvement  of  suitable  roads  and  Park,  construo- 
bridgeo  within  the  park,  under  the  supervision  and  direction  of  an  en-  tionof  road*  and 

Sneer  officer  detailed  by  the  Secretary  of  War  for  that  purpose,  twenty       ge*' 
ousand  dollars. 

•  #  •  #  #  *  * 

BUILDINGS  AND  GROUNDS*IN  AND  AROUND  WASHINGTON.  mnnds^ask 

lnffton,  D.  C. 

For  the  improvement  and  care  of  public  grounds  as  follows :  Improvement, 

For  improvement  and  maintenance  of  grounds  south  of  the  Executive  care'  etc- 
Mansion,  six  thousand  dollars. 

For  ordinary  care  of  greenhouses  and  nursery,  two  thousand  dollars. 

For  ordinary  care  of  Lafayette  Square,  one  thousand  dollars. 

For  ordinary  care  of  Franklin  Sqnare,  one  thousand  dollars. 

For  care  and  improvement  of  reservation  numbered  three  (Monument 
Grounds;,  one  thousand  dollars. 

( For  continuing  improvement  of  reservation  numbered  seventeen,  and 
site  of  old  canal,  northwest  of  same,  ten  thousand  dollars :  Provided, 
That  no  part  thereof  shall  he  expended  upon  other  than  property  be- 
longing to  the  United  States. 

For  manure,  and  hauling  same,  five  thousand  dollars. 

For  painting  iron  fences,  vases,  lamps,  and  lamp-posts,  one  thousand 
dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,,  tree-stakes,  lime,  white-washing,  and  stock  for  nursery, 
three  thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred  dollars. 

For  flower-pots,  twine,  baskets,  and  lycopodium,  one  thousand  dol- 
lars. 

For  care,  construction,  and  repair  of  fountains  in  the  public  grounds, 
one  thousand  five  hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  various  reservations, 
twelve  thousand  dollars. 

For  improvement    maintenance,  and  care  of  Smithsonian  Grounds, 
ten  thousand  dollars. 

For  improving  grounds   around   the  Pension  Building,  Judiciary 
Square,  five  thousand  dollars. 

That  under   appropriations  herein  contained  no  contract  shall  be    Limit  of  cost  of 
made  for  making  or  repairing  concrete  or  asphalt  pavements  in  Wash-  concrete  pave- 
ington  City  at  a  higher  price  than  two  dollars  per  square  yard  for  amentB* 
quality  equal  to  the  best  heretofore  laid  in  the  District  of  Columbia. 

For  repairs  and  fuel  at  the  Executive  Mansion  as  follows  :  Executive  Man* 

For  care,  repair,  and  refurnishing  the  Executive  Mansion,  sixteen  •io|n- 
thousand  dollars  to  he  expended  by  contract  or  otherwise  as  the  Presi-  etf ep  ^      e ' 
dent  may  determine. 

For  fuel  for  the  Executive  Mansion  and  greenhouses,  three  thousand 
dollars. 

For  care  and  necessary  repair  of  greenhouses,  four  thousand  dollars. 
For  repair  of  conservatory  of  Executive  Mansion,  six  thousand  dol- 
lars. 

Lighting  thk  Executive  Mansion  and  public  grounds,  For    LfcbtinK  Exec- 
s'1*! P»y  of  lamp-lighters,  gas-fitters  and  plumbers ;  gas-fitting  and0**76  ^J*?*?11 
plumbing ;  purchase  and  erection  of  lamps  and  lamp-posts ;  purchase  |rounds> 
of  matches,  and  for  repairs  of  all  kinds;  fuel  and  lights  for  office,  sta- 
Mes,  watchmen's  lodges,  and  for  the  greenhouses  at  the  nursery,  four- 
t**n  thousand  dollars:  Provided,  That  for  each  six-foot  burner  not  con-     Proviso. 
Meted  with  a  meter  in  the  lamps  on  the  public  grounds  no  more  than     Maximum  pay- 
**enty  dollars  shall  be  paid  per  lamp  for  gas,  including  lighting,  clean-  ment  per  lamp. 
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ing,  and  keeping  in  repair  the  lamps,  under  any  expenditure  provided 
for  in  this  act ;  and  authority  is  hereby  given  to  substitute  other  illu- 
minating material  for  the  same  or  less  price,  and  to  use  so  much  of  the 
sum  hereby  appropriated  as  may  be  necessary  for  that  purpose. 
Water-pipes     Repair  OF  water  pipes  AMD  fire-plugV— For  repairing  and  ex- 
**BenlSw11  te      tending  water-pipes,  purchase  of  apparatus  to  clean  them,  and  clean- 
i&epairs,  etc.     jn^  ^ne  8prjng8  anci  repairing  and  renewing  the  pipes  of  the  same  that 

supply  the  Capitol,  the  Executive  Mansion  and  the  building  for  the 
State,  War,  and  Navy  Departments,  two  thousand  five  hundred  dollars. 

Government      TELEGRAPH    TO    CONNECT  THE   CAPITOL    WITH    THE   DEPARTMENTS 
telegraph.  and  Government  Printing  Office  :  For  care  and  repair  of  existing 

lines,  one  thousand  two  hundred  and  fifty  dollars. 

Building     for      BUILDING    FOR    THE    STATE,   WAR,  AND  NAVY  DEPARTMENTS:  For 

State,  War,  and  completing  the  construction  of  the  building,  roofs,  heating  apparatus, 

Navy  D ep  a r t-  elevators,  partitions,  iron  work,  doors,  plastering  and  stucco-work, 

Completion       plumbing  and  gas-fitting,  approaches,  and  for  each  and  every  purpose 

p  connected  with  the  construction  of  the  building,  including  the  rent  of 

necessary  office-room,  five  hundred  thousand  dollars. 

Washington  *  Washington  MONUMENT:  For  completion  of  the  Washington  Mon- 

Monument  ument,  namely  :  For  earth-filling  and  grading  around  the  monument 

(  filling  so  much  of  the  pond  just  north  of  Monument  as  may  be  needful 

to  secure  the  foundation  of  the  monument,  office  expenses,  including 
rent  of  necessary  office-rooms,  and  for  each  and  every  purpose  con- 
Completion,      nected  with  the  completion  of  the  monument,  fifty -seven  thousand  dol- 
Vol.  21,  p.  128.  \saBf  to  be  expended  under  the  direction  of  the  joint  commission  created 
PtoHm.  by  the  act  of  August  second,  eighteen  hundred  and  seventy-six :  Pro- 

Filling  pond,     vided,  That  the  work  of  filling  the  pond  north  of  the  monument  shall 
not  be  commenced  before  December  first,  eighteen  hundred  and  eighty- 
six. 
Medical  Mu-     Building  for  army  Medical  Museum  and  Library:  For  stacks 
•earn.  0f  book-cases  in  library  hall,  including  iron  supports,  stairs,  and  per- 

forated gallery-floors,  twenty  thousand  dollars. 
Cases,     shelv-     For  shelving  and  cases  for  record  and  pension  division  two  thousand 
ing,  etc!  dollars. 

For  cases  for  museum,  ten  thousand  dollars. 

For  shelving  and  cases  for  center  building,  two  thousand  dollars. 

For  carpets  and  furniture,  three  thousand  dollars. 

For  gas-fixtures  for  entire  building,  one  thousand  and  fifty  dollars. 

Fort    Monroe,     Wharf  at  Fort  Monroe,  Virginia:  In  full  for  the  construction 

Ya.  '  and  completion  of  a  new  wharf,  and  improvements  to  the  roadway 

Construction  of  iea(ijng  thereto,  on  the  Government  reservation  at  Fortress  Monroe, 

wharf.  Virginia,  upon  plans  to  be  approved  by  the  Secretary  of  War,  one 

1    hundred  thousand  dollars,  or  bo  much  thereof  as  may  be  necessary  for 

the  purpose. 

Survey    of      SURVEY  OF  NORTHERN   AND   NORTHWE8TERN   LAKES:  For  printing 

northwestern1111^  i880*11!?  charts  for  use  of  navigators,  and  electrotyping  copper- 
lakes,  plates  for  chart-printing  ;  two  thousand  dollars. 

Approved,  August  4,  1886. 


August  4, 188G.  CHAP.  903.— An  act  making  appropriations  to  supply  deficiencies  in  the  appropria 

— tions  for  the  fiscal  year  ending  Jane  thirtieth,  eighteen  hundred  and  eighty-six, 

and  for  prior  years,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  ajid  Home  of  Representatives  of  the  United 

Deficiency  ap-  States  of  America  in  Congress  assembled.  That  the  following  sums  be,  and 

propriatione.       tQe  8amo  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury 

not  otherwise  appropriated,  to  supply  deficiencies  in  the  appropria- 
tions for  the  fiscal  year  eighteen  hundred  and  eighty-six,  and  for  other 
objects  hereinafter  stated,  namely  : 

Increase  of  wa-      INCREASE  OF  WATER  SUPPLY,  WASHINGTON,  DISTRICT  OF  COLUMBIA : 

ter  ftnpply-  To  enable  the  Secretary  of  War  to  complete  the  work  of  increasing  the 

Vol.  22,  p.  168.    water  supply  of  the  city  of  Washington  under  the  act  entitled  "An  act 

to  increase  the  water  supply  of  the  city  of  Washington,  and  for  other 

purposes,"  approved  July  fifteenth,  eighteen  hundred  and  eighty-two, 
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namely:  To  complete  the  reservoir,  one  hundred  and  sixty  thousand    To  complete 
dollars;  to  complete  the  tunnel,  three  hundred  and  ninety-five  thoa-[eeeFvo*r  *nd 
sand  dollars;  in  all,  five  hundred  and  fifty-five  thousand  dollars,  or  so  anne 
much  thereof  as  may  be  necessary ;  but  the  Secretary  of  War  is  in- 
struoted  forthwith,  to  submit  to  the  Board  of  Engineers  for  Fortifica-  D^^  report 
tions  and  for  River  and  Harbor  Improvements  whether  any  changes  whether  changes 
are  demanded  for  reasons  of  safety  or  economy  in  the  method  of  lining  are  required, 
said  tunnel  heretofore  adopted  and  pursued,  and  whether  any  changes 
are  required  in  the  method  of  lining  and  perfecting  the  reservoir :  Pro-    £Z0Vi'0: 
vided.  That  said  board  shall  make  full  report  thereon  and  pending  such  eeed  p^dtaj?  ™' 
examination  the  work  shall  proceed  upon  such  parts  thereof  as  the  Sec-  port, 
retary  of  War  shall  direct.    The  work  above  provided  for  to  be  done    Apportionment 
under  the  contract  heretofore  made  or  by  a  relettiug,  as  in  the  discre-hetween   V11!^ 
tion  of  the  Secretary  of  War  shall  be  most  promotive  of  the  interest  of  jjjjjjjj8  Md   m*' 
the  Government,  and  the  two  sums  hereinabove  appropriated  to  be     VoL  22,  p.  170. 
subject  to  all  the  provisions  and  restrictions  of  the  said  act  of  July  fif-    VoL  28,  p.  132. 
teenth,  eighteen  hundred  and  eighty-two,  and  of  the  act  approved  July 
fifth,  eighteen  hundred  and  eighty-four,  making  appropriations  for  the 
expenses  of  the  government  of  the  District  of  Columbia,  as  to  its  ap- 
portionment and  settlement  between  the  United  States  and  the  District 
of  Columbia  and  the  refunding  thereof. 

PUBLIC  BUILDINGS  AND  GROUND8   UNDER  CHIEF  ENGINEER. 

To  pay  outstanding  liability  contracted  by  Colonel  A*  F.  Rockwell,  Public  buildings 
while  in  charge  of  public  buildings  and  grounds,  under  the  Chief  of  and  grounds. 
Engineers,  for  putting  down  and  taking  up  crash,  and  so  forth,  at  re-  Executive  Man* 
ceptions  at  the  Executive  Mansion,  between  January  thirteenth  and  tion. 
February  twenty-first,  eighteen  hundred  and  eighty-five,  being  for  the 
service  of  the  fiscal  year  eighteen  hundred  and  eighty-five,  one  hundred 
and  thirty-five  dollars  and  fifty  cents. 

CLAIMS  ALLOWED  BY  THE  THIRD  AUDITOR  AND   SECOND  COMPTROLLER.  .  C15in?*,ft,1?W?? 

by  Third  Audi- 
tor and  Second 
*••***  Comptroller. 

wab  dkpabtmrmt.    .  War   Depart- 

ment. 
For  contingencies  of  fortifications,  eighteen  hundred  and  sixty-four     Fortification* 
and  prior  years,  two  thousand  three  hundred  and  thirty-nine  dollars  contingencies, 
and  forty-two  cents. 

For  surveys  for  military  defenses,  eighteen  hundred  and  eighty-three  Military  defen- 
and  prior  years,  twelve  dollars.  sea,  survey*. 

•  •#••»• 

Claims  allowed 

WAR    DEPARTMENT    CLAIMS    ALLOWED    BY  THE    THIRD    AUDITOR    AND  J^  ^   Seoond 

SECOND  COMPTROLLER.  Comptroller, 

W»r  Depart- 
ment. 

For  contingencies  of  fortifications,  seventy-one  dollars  and  seventeen  Fortifications, 
cents. 

For  improving  Umpqua  River,  Oregon,  one  dollar  aud  forty-seven  UmpquaKiver, 
cents.  Oregon. 

Approved,  August  4, 16^6. 


CHAP.  029.  An  act  making  appropriations  for  the  construction,  repair,  and  preser-    Angostfi,  1886. 
ration  of  certain  public  works  on  rivers  and  harbors,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United    R. 
States  of  America  in  Congress  assembled,  That  the  following  sums  of|J^Jv5pl^lprj*r 
money  be,  and  are  hereby,  appropriated,  to  be  paid  out  of  any  money  tions. 
in  the  Treasury  not  otherwise  appropriated,  and  to  be  expended  under     Harbors. 
tbe  direction  of  the  Secretary  of  War,  for  the  construction,  completion, 
repair,  and  preservation  of  the  public  works  herein  named: 
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Rockland,  Me.      Improving  harbor  at  Rockland,  Maine :  Continning  improvement, 

twenty -two  thousand  five  hundred  dollars. 
Saco  River,      Improving  breakwater  at  the  mouth  of  Saoo  River,  Maine:  Continu- 
breakwater,  Me.  jn~  improvement  and  repairs,  twelve  thousand  five  hundred  dollars. 
Portland, Me.       improving  harbor  at   Portland,  Maine:  Continuing   improvement, 

thirty  thousand  dollars. 
Back  Cove,      Improving  the  channel  in  Back  Cove,  Portland,  Maine  :  Continuing 
channel,  Me.        improvement,  twenty-six  thousand  two  hundred  and  fifty  dollars. 
York,  Me.  Improving  harbor  at  York,  Maine,  fifteen  thousaud  dollars. 

Portamou  th ,      Improving  harbor  at  Portsmouth,  New  Hampshire  :  Continuing  im- 
N.  H.  proveraent,  fifteen  thousand  dollars. 

Little  Harbor,      Improving  the  harbor  of  refuge  at  Little  Harbor,  New  Hampshire: 
N«H.  Continuing  improvement,  ten  thousand  dollars. 

Burlington,  Yt.      Improving  harbor  at  Burlington,  Vermont :    Contiuuing  improve- 
ment, eighteen  thousand  seven  hundred  and  fifty  dollars. 
Gordon's  Land-     For  a  breakwater  at  Gordon's  Landing,  on  Lake  Champlaiu,  to  be 
JM  breakwater,  built  on  the  twelve  foot  curve  mentioned  in  the  papers  accompanying 
LakeCnamplain.  the  report  of  the  Secretary  of  War  to  the  Senate  dated  March  first, 

eighteen  hundred  and  eighty-six  (Executive  Document  Number  Eighty- 
one,  Forty-ninth  Congress,  first  session),  eighteen  thousand  seven  hun- 
dred and  fifty  dollars. 
Boston,  Maw.  Improving  harbor  at  Boston,  Massachusetts  :  Continuing  improve- 
ment, fifty-six  thousand  two  hundred  and  fifty  dollars;  of  which 
eigteen  thousand  seven  hundred  and  fifty  dollars  are  to  be  expended  at 
Fort  Port  Channel,  on  Part  A,  below  Congress  Street  Bridge. 
Lynn,  Mass.         Improving  harbor  at  Lynn, Massachusetts :  Continuing  improvement, 

six  thousand  dollars. 
Nantncket,     Improving  harbor  at  Nantucket,  Massachusetts:  Continuing  improve- 
Mass.  ment,  fifteen  thousand  dollars. 

HannisHvrbor     Improving  Hyannis  Harbor,  Massachusetts,  ten  thousand  dollars. 
Mass. 

Newburyport,     Improving  harbor  at  Newburyport,  Massachusetts :  Continuing  im- 
Maea.  prove  ment,  thirty-seven  thousand  five  hundred  dollars. 

W  a  r  eh  a  m  ,      Improving  harbor  at  Warehatn,  Massachusetts :  Continuing  improve- 
Maaa.  ment,  fifteen  thousand  dollars. 

Plym  on  t  h  ,     Improving  harbor  at  Plymouth,  Massachusetts:  Continuing  improve- 
Mass.  '  ment,  six  thousand  dollars. 

Hingham,Mass.     Improving  harbor  at  Hingham,  Massachusetts  :  Continuing  improve- 
ment, six  thousand  dollars. 
Provineetown.     Improving  harbor  at  Provincetown,  Massachusetts:  Contiuuing  im- 
Mass.  provement,  three  thousand  dollars. 

Gloucester,     Improving  harbor  at  Gloucester,  Massachusetts,  five  thousand  dol- 
Mass.  lars ;  of  which  two  thousand  dollars,  or  so  much  as  may  be  needed  for 

a  survey,  and  remainder  on  Babson's  Ledge. 
Sandy  Bay, bar-      ^or  tne  national  harbor  of  refuge  of  the  first  class  at  Sandy  Bay : 
bor,  of  refuge.     Continning  improvement,  one  hundred  thousand  dollars. 
Soltaate,Mass.     Improving  harbor  at  Scituate,  Massachusetts :  Coutinuing  improve- 

'  ment,  ten  thousand  dollars. 
Westport,Mass.     Improving  harbor  at  Westport,  Massachusetts :  Continning  improve- 
ment, one  thousand  dollars,  for  sand-fence. 
Wood's  Holl      Improving  harbor  at  Wood's  Holl,  Massachusetts:  Continuing  im- 
Mass.  '  provement,  fourteen  thousand  five  hundred  dollars. 

Block  Island,      Improving  harbor  at  Block  Island,  Rhode  Island:  Continuing  im- 
R.  L  '  provement,  twenty  thousand  dollars ;  of  which  eight  thousand  dollars 

shall  be  expended* on  the  breakwater  aud  twelve  thousand  dollars  on 
the  inner  harbor. 
Newport,  R.  I.      Improving  harbor  at  Newport,  Rhode  Island  :  Contiuuing  improve- 

ment,  fifteen  thousand  dollars. 
Bridgeport,      Improving  harbor  at  Bridgeport,  Connecticut :  Continuing  iniprove- 
Conn.  ment,  twenty  thousand  dollars. 

Black  Rook,     Improving  harbor  at  Black  Rock,  Connecticut:  Continuing  improve- 
Conn.  '  ment,  five  thousand  dollars. 

New  Haven      Improving  breakwater  at  New  Haven,  Connecticut:  Continuing  im- 
Conn.  proveraent,  seventy- five  thousand  dollars. 

Improving  harbor  at  New  Haven,  Connecticut :  Continuing  improve- 
ment, twenty  thousand  dollars. 
New  London,     Improving  harbor  at  New  Loudon,  Connecticut :  Continuing  im- 
Conn*  provement,  two  thousand  dollars. 

Norwalk,Conn.     Improving  harbor  at  Norwalk,  Connecticut :  Continuing  improve- 
ment, three  thousand  dollars. 
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Improving  harbor  at  §tonington,  Connecticut:  Continuing  improve-    Stonington, 
ment,  twenty  thousand  dollars.  Conn. 

Improving  harbor  at  Stamford,  Connecticut :  Continuing  improve-    Stamford, Conn, 
ment,  ten  thousand  dollars. 

Improving  harbor  at  Buffalo,  New  York :  Continuing  improvement,     Buffalo,  N.  Y. 
and  repairs  on  the  outer  breakwater,  one  hundred  and  twelve  thousand 
five  hundred  dollars.  • 

Improving  Buttermilk  channel,  New  York  :  Continuing  improvement,  channel*  NY 
fifty  six  thousand  two  hundred  and  fifty  dollars.  ~       ,'     '     " 

Improving  breakwater  at  Rouse's  Point,  New  York  :  Continuing  im-  y.y"868 
provement,  twenty  thousand  dollars,  L  ' 

Improving  harbor  at  Dunkirk,  New  York :  Continuing  improvement,     Wunklrk«  «•  Y. 
twenty  thousand  dollars. 

Improving  harbor  at  Canarsie  Bay,  New  York :  Continuing  improve-  N  Canarai©  Bay, 
ment,  ten  thousand  dollars.  chL  l  *t«  n  y 

Improving  harbor  at  Charlotte,  New  Yqrk:  Continuing  improve-    ^d*«°»*«,«.y. 
ment  and  repairs,  twenty-six  thousand  two  hundred  and  fifty  dollars. 

Improving  harbor  at  Flushing  Bay,  New  York:  Continuing  improve-     Flushing  Bay, 
ment,  ten  thousand  dollars.  N*  Y- 

Improving  channel  at  Gowanus  Bay,  New  York:   Continuing  im-    Gowanua  Bay, 
provement,  seven  thousand  five  hundred  dollars.  N<  r • 

Improving  harbor  at  Great  Sodus  Bay,  New  York:  Continuing  im-    Or  eat  Sodus. 
provement,  sixteen  thousand  eight  hundred  and  seventy-five  dollars.     &*?•  N-  Y. 

Improving  harbor  at  Greenport,  New  York:  Continuing  Improve-    Greenport*   N. 
ment,  five  thousand  dollars.  Y. 

Improving  harbor  at  Little  Sodus  Bay,  New  York:  Continuing  im-    Little  Sodus 
provement,  twelve  thousand  five  hundred  dollars.    •  **?•  N-  Y- 

Improving  harbor  at  Oak  Orchard,  New  York :  Continuing  improve-    Oak    Orchard, 
ment  by  repairs,  twelve  thousand  five  hundred  dollars.  N.  T. 

Improving  harbor  at  Oloott,  New  York :  Continuing  improvement  and    Oloott,  N.  Y. 
repairs,  ten  thousand  dollars: 

Improving  harbor  at  Wilson,  New  York:  Continuing  improvement,     Wilson,  "N.  Y. 
ten  thousand  dollars. 

Improving  harbor  at  Ogdensburg,  New  York :  Continuing  improve-    Og dens  burg 
ment,  ten  thousand  dollars;  which,  together  with  the  amount  on  hand,  N-  *• 
is  to  be  used  in  removing  obstructions  from  the  mouth  of  the  Oswe- 
gatchee  and  continuing  the  excavation  at  the  lower  harbor  up  stream. 

Improving  harbor  at  Oswego,  New  York:  Continuing  improvement,     Oswego,  N.  Y. 
seventy -one  thousand  two  hnndred'and  fifty  dollars;  of  which  fifty-six 
thousand  two  hundred  and  fifty  dollars  to  be  used  in  repairs  and  fifteen 
thousand  dollars  in  continuing  work  on  the  harbor. 

Improving  harbor  at  Rondout,  New  York :  Continuing  improvement,     Rondout,  N.  Y. 
two  thousand  five  hundred  dollars. 

Improving  harbor  at  Sangerties,  New  York :  Continuing  improve-    Saugertiea,  N. 
ment*,  fifteen  thousand  dollars.  Y- 

Improving  harbor  at  Sheepshead  Bay,  New  York:  Continuing  im-    Sheepshead 
provement,  five  thousand  dollars.  y' 

Improving  New  York  Harbor,  New  York :  To  secure  a  thirty-foot    New  York, 
channel  at  mean  low  water  at  Sandy  Hook  entrance  of  the  harbor,  upon 
such  plan  as  the  Secretary  of  War  may  approve,  seven  hundred  and 
fifty  thousand  dollars. 

Improving  channel  between  Staten  Island  and  the  New  Jersey  shore.  jSSjngJ 
New  York  and  New  Jersey:  Continuing  improvement,  fifteen  thousand  Jersey, 
dollars.  ' 

Improving  harbor  at  Raritan  Bay,  New  Jersey :  Continuing  improve-  y  jf^  y' 

ment,  thirty- seven  thousand  five  hundred  dollars. 

Improving  harbor  at  Plattsburg,  New  York :  Continuing  improve-    Pl»ttaburg,  N. 
meat,  five  thousand  dollars. 

For  a  more  thorough  and  definite  survey  and  examination  of  the    Atlantic  €ity, 
harbor  at  Atlantic  City,  New  Jersey,  with  a  view  to  making  a  harbor  D^™/1JfJJL      " 
of  refuge  at  that  poiut,  five  thousand  dollars;  said  examination  and 
survey  to  be  made  oy  a  board  consisting  of  three  United  States  engi- 
neers. 

Improving  harbor  at  Erie,  Pennsylvania:  Continuing  improvement,     Erie,  Pa. 
and  also  for  the  improvement  of  said  harbor  as  recommended  by  the 
Chief  of  Engineers,  January  thirteenth,  eighteen  hundred  and  oighty- 
five,  thirty-seven  thousand  five  hundred  dollars :  Provided.  That  the     Piovxto. 
Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed  to  re- 
ceive and  accept  for  the  United  States,  from  the*  marine  hospital  of 
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Title  to  Prea-  Erie,  Pennsylvania,  the  title  to  the  peninsula  of  Presqne  Isle,  at  Erie, 
*w*J$*h°fEi?c'  Pennsylvania,  as  tendered  by  the  said  marine  hospital,  agreeably  to 
taryof  War/       tbe  provisions  of  an  act  of  the  legislature  of  the  State  of  Pennsylvania, 

approved  May  eleventh,  eighteen  hundred  and  seventy-one:  And  pro- 
vided further,  That  twenty-two  thousand  five  hundred  dollars  of  amid 
sum  snail  not  be  expended  until  the  aforesaid  title  shall  be  accepted 
by  the  Secretary  of  War. 
Marcus  Hook,  improving  ice-harbor  at  Marcus  Hook,  Pennsylvania:  Continuing 
Pa.,  ice-harbor,    improvement  fifteen  thousand  dollars. 

Chester, Pa., ces-     The  Secretary  of  war  is  authorized  to  cede  to  the  city  of  Chester, 
aion  of  piers  to.   Pennsylvania,  the  upper  and  lower  piers  located  in  said  city  and  extend- 
ing into  the  Delaware  River,  and  formerly  used  as  an  ioe  harbor. 
Delaware      Improving  Delaware  breakwater,  Delaware:  Continuing  improve- 
breakwater.         ment,  fifty-six  thousand  two  hundred  and  fifty  dollars. 

New  Castle,  Improving  ice-harbor  at  New  Castle,  Delaware :  Continuing  improve- 
Del.,  ice-harbor.   ment,  five  thousand  dollars. 

Wilmington,  Improving  harbor  at  Wilmington,  Delaware:  Continuing  Improve* 
Del.  ment,  eighteen  thousand  seven  hundred  and  fifty  dollars. 

Baltimore,  Md.      Improving  harbor  at  Baltimore,  Maryland :  Continuing  improvement, 

one  hundred  and  fifty  thousand  dollars. 
Breton  Bay,     Improving  harbor  at  Breton  Bay,  Maryland:  Continuing  improve- 
Md.  ment,  six  thousand  five  hundred  dollars 

WaahlnRton.D.  For  continuing  the  improvement  of  the  Potomac  River  in  the  vicinity 
C.,  P  o  t  o  m  a  c  0f  Washington,  with  reference  to  the  improvement  of  navigation,  the 
Rivor-  establishment  of  harbor-lines,  and  the  raising  of  the  fiats,  under  the 

direction  of  the  Secretary  of  War  and  in  accordance  with  existing  plana, 

Provito.  three  hundred  and  seventy-five  thousand  dollars:  Provided,  That  no 

**<}t  to  be  ex-  part  of  the  snm  hereby  appropriated  shall  be  expended  upon  or  with 

Stfe rfi Tdoubtftd ?  reference  to  any  place  in  respect  of  which  the  title  of  the  United  State) 

is  in  doubt,  or  in  respect  to  which  any  claim  adverse  to  the  United 

States  has  been  made. 

Norfolk, Va ,  ap-     Improving  harbor  at  Norfolk,  Virginia,  and  improving  approach  to 

proach  to  harbor  Norfolk  Harbor  and  the  United  States  navy-yard  at  Norfolk :  Continn- 

and  navy.yard.     jng  improvement  by  widening  the  channel  of  Elizabeth  River  to  th* 

port-warden's  line  on  the  eastern  side,  between  Lambert's  Point  Light 
and  Fort-Norfolk,  one  hundred  and  eighty -seven  thousand  five  hundred 
dollars ;  of  which  fifty  thousand  dollars  shall  be  expended  in  improv- 
ing the  harbor,  and  one  hundred  and  thirty-seven  thousand  five  nun-  ' 
dred  dollars  in  widening  the  channel  of  Elizabeth  River  to  the  port-  j 
warden's  line  on  the  eastern  side,  between  Lambert's  Point  Light  and 
Fort  Norfolk,  beginuiug  at  Lambert's  Point  Light,  including  the  con- 
struction  of  the  proposed  dike. 
Beaufort,  N.  c.     Improving  harbor  at  Beaufort,  North  Carolina :  Continuing  improve- 
ment, fifteen  thousand  dollars.   . 
Edenton  Bay,     Improving  harbor  at  Edenton  Bay,  North  Carolina:  Continuing  im- 
N.C.  provement,  two  thousand  dollars. 

Water way.New     Improving  the  inland  water  way  between  New  Berne  and  Beaufort* 
fort0 v*cd       U' Nortn  Carolina,  ten  thousand  dollars. 

Charleston, S.C.     Improving  harbor  at  Charleston,  including  Sullivan's  Island,  South' 
Carolina:  Continuing  improvement,  one  hundred  and  eighty-seven 
thousand  five  hundred  dollars. 
Winyaw  Bay,      Improving  Winyaw  Bay,  South  Carolina :  Continuing  improvement, 
s-  c-  eighteen  thousand  seven  hundred  and  fifty  dollars. 

Georgetown, S.  Improving  harbor  at  Georgetown,  South  Carolina:  Coutinuing  in> 
C-  provement,  five  thousand  dollars. 

Brunswick,  Ga.     Improving  harbor  at  Brunswick,  Georgia :  Continuing  improvement, 

twenty-two  thousand  five  hundred  dollars. 
Cumberland     Improving  Cumberland  Sound,  Georgia  and  Florida:  Continuing im- 
Sonndj    Georgia  provement,  one  hundred  and  twelve  thousand  five  hundred  dollars. 
Savannah,'  Ga.     Improving  harbor  at  Savannah,  Georgia :  Continuing  improvement, 

'  one  hundred  and  fifty  thousand  dollars. 
Apalaohicola     Improving  harbor  at  Apalachicola  Bay,  Florida:  Continuing  improve- 
Bay,  Florida.       ment,  twelve  thousand  dollars  ;  of  which  two  thousand  dollars  may,  in 

the  discretion  of  the  Secretary  of  War,  be  expended  at  the  Carabello 
or  Crooked  River. 
KeyWest,Fla.,     For  examination  and  survey  of  the  entrance  to  harbor  at  Key  West, 


Florida,  two  thousand  five  hundred  dollars. 


survey  of  en 

trpeniacola, Fla.     Improving  harbor  at  Pensacola,  Florida:  Coutinuing  improvement, 
'  twenty  thousand  dollars. 
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Improving  harbor  at  Tampa  Bay,  Florida :  Continuing  improvement,     Tampa  Bay, 
leu  thousand  dollars.  Fla* 

Improving  harbor  at  Cedar  Keys,  Florida,  seven  thousand  dollars.        Cedar  Keys. 

Improving  harbor  at  Mobile.  Alabama:  Continuing  improvement,  F1?;  ,  „ 
luWt  thousand  dollars.  Mobile,  Ala, 

Improving  harbor  at  Biloxi  Bay,  Mississippi :  Continuing  improve-     Biloxi,  Miss, 
■lent,  twelve  thousand  five  hundred  dollars ;  which  sum,  together  with 
the  money  on  hand  heretofore  appropriated  for  the  roadstead,  is  hereby 
directed  to  be  used  in  deepening  the  channel  from  Mississippi  Sound  to 
the  wharves  at  Biloxi. 

Improving  Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus  Christi,     Aransas   Pass 
Texas  :  Continuing  improvement,  one  hundred  and  one  thousand  two  and  Bay,  Tex. 
hundred  and  fifty  dollars. 

Improving  Brazos  Santiago  Harbor,  Texas :  Conti  nning  improvement,     Braxo  s   San- 
thirty-seven  thousand  five  hundred  dollars.  tiajfo.  Tex. 

Improvement  of  entrance  to  Galveston  Harbor,  Texas:  Continuing     Galveston, 
improvement,  three  hundred  thousand  dollars.  Tex. 

Improving  Pass  Cavallo,  Texas :  Continuing  improvement,  thirty-     Pass   Cavallo, 
seven  thousand  five  hundred  dollars.  TqIm      p 

Improving  Sabine  Pass  and  Blue  Buck  Bar,  Texas :  Continuing  im-  Blue  Back aBaV 
provement,  one  hundred  and  ninety-eight  thousand  seven  hundred  and  Tex.  ' 

fifty  dollars. 

Improving  ship-channel  in  Galveston  Bay,  Texas,  from  Morgan's  Cut      Galveston 
to  Bolivar  Channel :  Continuing  improvement,  for  which  purpose  the  ^Jw,  ■hip-ohsn- 
balance  now  remaining  of  the  money  heretofore  appropriated  for  this  ne1,    ex* 
work  is  hereby  directed  to  be  expended  by  the  Secretary  of  War  in  the 
eompletion  of  said  channel,  in  accordance  with  the  plans  heretofore 
adopted,  and  in  marking  out  said  channel  by  piles  or  stakes,  so  as  to 
enable  navigators  to  find  the  same  without  difficulty. 

Improving  harbor  at  Ashtabula,  Ohio:   Continuing  improvement,     Ash  tab  a  la, 
thirty  thousand  dollars.  Ohio. 

Improving  harbor  at  mouth  of  Black  River,  Ohio :  Continuing  im-     Black   River 
provement,  ten  thousand  dollars.  Ohio. 

Improving  harbor  at  Cleveland,  Ohio,  on  the  last  plan  projected,    Cleveland, 
ninety-three  thousand  seven  hundred  and  fifty  dollars  ;  {>f  which  thirty  Ohio. 
thousand  dollars  are  to  be  used  in  building  a  parapet  on  the  existing 
breakwater,  and  the  one  hundred  thousand  dollars  now  on  hand  to  be 
available  for  work  on  the  last  plan. 

Improving  harbor  at  Fairport,  Ohio:  Continuing  improvement,  eight- 
era  thousand  seven  hundred  and  fifty  dollars.  Fairport,  Ohio. 

Improving  harbor  at  Huron,  Ohio:  Continuing  improvement,  three     Huron,  Ohio. 
thousand  dollars. 

Improving  ice-harbor  at  the  mouth  of  the  Muskingum  River,  Ohio  :    Muskingum 
Continuing  improvement,  thirty-seven  thousand  five  hundred  dollars.  River,  Ohio. 

Improving  harbor  at  Port  Clinton,  Ohio,  by  repairs  of  existing  works,     port  n]inton 
two  thousand  dollars.  Ohio. 

For  the  purpose  of  acquiring  the  title  to  the  land  adjoining  the  inuer  parcbas  e  of 
end  of  the  west  pier  built  by  tne  United  States  for  the  improvement  of  land  at. 
the  harbor  at  Port  Clinton,  Ohio,  the  Secretary  of  War  shall  negotiate 
with  the  owner  or  owners  of  the  land  for  the  purchase  thereof  at  a  rea- 
sonable price,  to  be  approved  by  Congress  ;  and  if  an  agreement  as  to 
mice  cannot  be  made  with  the  owner,  then  the  value  of  the  same  shall 
be  ascertained  in  the  mode  provided  by  the  laws  of  Ohio  for  the  con- 
demnation of  lands  for  public  uses  in  that  State,  the  result  of  said  pro- 
ceedings of  condemnation,  if  taken,  to  be  reported  to  the  next  Con- 
gress for  its  approval. 

Improving  harbor  at  Sandusky  City,  Ohio,  by  dredging  the  channel     Sandusky, 
through  the  outer  bar  and  within  the  bay;  and  for  this  purpose  the  Ohio. 
money  appropriated  by  act  of  July  fifth,  eighteen  hundred  and  eighty- 
four,  now  on  hand,  is  hereby  made  available,  and  the  farther  sum  of 
tre  thousand  dollars  is  hereby  appropriated. 

Improving  harbor  at  Toledo,  Ohio  :  Continuing  improvemeut  of  the    Toledo,    Ohio. 
Msumee  River,  by  a  straight  channel  along  such  line  as  may  be  approved 
by  the  Secretary  of  War,  one  hundred  and  twelve  thousand  five  hundred 
dollars ;  and  the  balance  of  the  twenty-five  thousand  dollars  heretofore 
sppropriated  are  hereby  made  available  for  clearing  the  old  channel. 

improving  harbor  at  Vermillion,  Ohio:  Continuing  improvemeut,     Vermillion, 
three  thousand  dollars.  Ohio. 

Improving  harbor  at  Michigan  City,  Indiana:  Continuing  improve-    Michigan  City, 

"~\  fifty-six  thousand  two  hundred  and  fifty  dollars;  of  which  sum  Ind- 


448      •  REPORT    OF    THE   CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

one  thousand  eight  hundred  and  seventy-five  dollars  are  to  be  used  on 

the  inner  harbor. 
Calumet,  111.         Improving  harbor  at  Calumet,  Illinois :  Continuing  improvement,  ten 

thousand  dollars. 
Chicago,  111.  Improving  harbor  at  Chicago,  Illinois :  Continning  improvement, 

seventy -five  thousand  dollars. 
Wankegan,Ul.     Improving  harbor  at  Waukegan,  Illinois  :  Continuing  improvement, 

twenty  thousand  dollars. 
Charlevoix,      Improving  harbor  at  Charlevoix  and  entrance  to  Pine  Lake,  Michi- 
Mi0  gan  :  Continuing  improvement,  ten  thousand  dollars. 

Cheboygan,     Improving  harbor  at  Cheboygan,  Michigan:   Continning  improve- 
Micb*  ment,  fifteen  thousand  dollars. 

M?han  kf  °r*'      Improving  harbor  at  Frankfort,  Michigan,  by  extension  of  piers  and 

repairs :  Continuing  improvement,  seven  thousand  dollars. 
Grand  Haven,      Improving  harbor  at  Grand  Haven,  Michigan  :  Continuing  improve- 


ment, thirty  thousand  dollars. 

Improving  harbor  of  refuge  t  „  .      . 

improvement,  twenty-six  thousand  two  hundred  andlifty  dollars. 


Grand  Marals,      Improving  harbor  of  refuge  at  Grand  Marais,  Michigan :  Continuing 


Mich  d  * n  gt  °n '     Improving  harbor  at  Lndington,  Michigan :  Continuing  improvement, 

'  fifty-six  thousand  two  hundred  and  fifty  dollars. 

Mfeh  D  l  *  *  e  *'     I™ proving  harbor  at  Manistee,  Michigan :  Continuing  improvement, 

'  ten  thousand  dollars. 

Mich  r  q  °  e %  *  °      Improving  harbor  at  Marquette,  Michigan :  Continning  improvements 
'  ten  thousand  dollars. 

Monroe,  Mich.      Improving  harbor  at  Monroe,  Michigan :  By  repairs,  two  thousand 
dollars. 
^Mu  Bkegon,     Improving  harbor  at  Muskegon,  Michigan  :  Continuing  improvement, 

'  twelve  thousand  five  hundred  dollars. 

^On  to  nag  on,     improving  harbor  at  Ontonagon,  Michigan:   Continuing  improve- 

'  ment,  thirteen  thousand  dollars. 

Mich0  '      Improving  harbor  at  Pentwater,  Michigan :  Continuing  improvement, 

\^  ten  thousand  dollars. 

Mich?***  Improving  harbor  at  Portage  Lake,  Michigan  :  Continning  improve- 

a    "  d  b     h  ment«  °^teen  thousand  dollars. 
Mich?  Improving  and  repairing  .harbor  of  refuge  at  Sand  Beach,  Michigan : 

Continuing  improvement,  seventy-five  thousand  dollars;  of  which  not 
Saint    jo     h  exceeding  forty -five  thousand  dollars  are  to  be  used  in  repairs. 
Mich.         86P        Improving  harbor  at  Saint  Joseph,  Michigan :  Continuing  improve- 

8a      at  a   k  ment,  ten  thousand  dollars: 
Mich°g        °    '     Improving  harbor  at  Saugatuok, Michigan:  To  complete' improvement, 

8outh  Haven  ei?D*  thousand  dollars. 
Mich.  !      Improving  harbor  at  South  Haven,  Michigan  :  Continuing  inaprove- 

White    River  ment>  **ve  thousand  dollars. 
Mich.  '     Improving  harbor  at  White  River,  Michigan  :  Continuing  improve- 

Black  Lake  men*i  *en thousand  dollars. 
Mich.  '     Improving  harbor  at  Black  Lake,  Michigan  :  Continuing  improve- 

Ahnapee,  Wis  ment»  **ve  thousand  dollars. 

Wharfage  to  be     Improving  harbor  at  Ahnapee,  Wisconsin  :  Continuing  improvement, 
free.  fifteen  thousand  dollars ;  but  no  part  of  said  sum  is  to  be  expended  until 

the  wharfage  over  the  Government  piers  at  that  port  shall  be  made 
free. 
Green  Bay,     Improving  harbor  at  Green  Bay,  Wisconsin :  Continuiug  improve- 

ment,  seven  thousand  dollars. 
Kenosha,  Wis.      Improving  harbor  at  Kenosha,  Wisconsin :  Continuing  improvement, 
five  thousand  dollars. 

Wta.eWaanee'      Improving  harbor  at  Kewaunee,  Wisconsin :  Continuing  improve- 

M*     .  ment,  teu  thousand  dollars. 

Wis.*1*  '      Improving  harbor  at  Manitowoc,  Wisconsin:  Continuing  improve- 

'  ment,  fifteen  thousand  dollars. 

Wis.en0m°nee'     Improving  harbor  at  Menomouee,  Wisconsin:  Continning  improve- 

Mil         k       ment>  three  thousand  dollars. 
Wis.   WaU    6e'     Improving  harbor  of  refuge  at  Milwaukee,  Wisconsin :  Contiuaing 

Ooonto  Wis      improvement  on  bay  and  harbor,  sixty  thousand  dollars. 

Improving  harbor  at  Oconto,  Wisconsin :  Continuing  improvement, 

Port  Wash'       e,£nt  thousand  dollars, 
ton,  Wis.      mg      Improving  harbor  at  Port  Washington,  Wisconsin :  Continuing  im- 

Racine  Wis     Proven|eut,  live  thousand  dollars. 

Improving  harbor  at  Racine,  Wisconsin :  Continuing  improvement, 

Superior    and  *eu  tnousand  dollars. 
Saint   Louis     Improving  harbor  at  Superior  Bay  and  Saint  Louis  Bay,  Wisconsin : 
Bays,  Wis.  Continuing  improvement,  twenty-two  thousand  five  hundred  dollars; 
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and  the  engineer  iu  charge,  in  his  next  annual  report,  shall  submit  an 
estimate  of  the  cost  of  a  dredge-boat  or  other  facilities  that  may  be 
needed  for  dredging  the  harbors  ot  Doluth  and  Superior.  Thirteen 
thousand  five  hundred  dollars  of  the  money  hereby  appropriated  are  to 
be  expended  in  dredging  in  said  Superior  Bay  and  Harbor,  and  in  re- 
pairing piers  at  natural  entry,  and  nine  thousand  dollars  in  dredging  * 
Saint  Louis  Bay,  along  the  dock-line  on  the  Wisconsin  shore,  from 
deep  water  at  Connor's  Point  towards  deep  water  at  Grassy  Point. 

Improving  harbor  at  Sheboygan,  Wisconsin  :  Continuing  improve-    Sheboygan, 
mcnt,  fifteen  thousand  dollars/  ** 

Improving  harbor  at  Sturgeon  Bay,  Wisconsin :  Continuing  improve-  TJffcur*'eon  Bav» 
meot,  five  thousand  dollars. 

Improving  harbor  at  Ashland,  Wisconsin :  Continuing  improvement,    Ashland,  Wis. 
twenty-two  thousand  five  hundred  dollars. 

The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  Board     ^HSf^Mnhf 
of  three  engineers  from  the  Uuited  States  Army  whose  duty  it  shall  be  JJJJ  Ship^Canal. 
to  examine,  in  all  their  relations  to  commerce,  the  Sturgeon  Bay  and    Board  of  engl- 
Lake  Michigan  Ship-Canal,  connecting  the  waters  of  Green  Bay  with  neera  to  report  as 
Lake  Michigan,  in  the  State  of  Wisconsin,  with  a  view  to  making  the  *° lta  v*,,lei etc- 
same  a  tree  passage  way  and  harbor  of  refuge,  to  consider  their  value, 
and  all  other  matters  connected  with  their  usefulness  to  navigation, 
and  which  shall  give  information  as  to  the  expediency  of  the  work  ana 
the  desirability  of  their  acquisition  and  improvement.    The  said  Board 
shall  report  to  the  Secretary  of  .War,  who  shall  lay  its  report  before 
Congress  at  its  next  session,  together  with  the  views  of  himself  and 
the  Chief  of  Engineers  of  the  United  States  Army  thereon ;  and  five 
thousand  dollars,  or  so  much  thereof  as  may  be  neoessary,  is  hereby  ap- 
propriated for  this  purpose. 

Improving  harbor  at  Duluth.  Minnesota:  Continuing  improvement,  Duluth,  Minn, 
and  enlarging  basin  between  Minnesota  and  Rice's  Points,  fifty-six  thou- 
sand two  nundred  and  fifty  dollars ;  of  which  a  sum  not  exceeding  five 
hundred  dollars  may  be  used  in  placing  buoys  in  the  channels  and  else- 
where where  needed  in  the  harbor;  and  the  consent  of  the  United 
States  is  hereby  given  to  a  change  of  the  existing  dock-line  on  the  east 
side  of  Rice's  Point  by  the  municipal  authorities  of  Duluth :  Provided, 
That  such  change  meets  the  approval  of  the  Secretary  of  War. 

Improving  harbor  at  Grand  Marais,  Minnesota :  Continuing  improve*    Grand  Marais, 
ment,  ten  thousand  dollars.  '  Mimi- 

Improving  harbor  at  Agate  Bay.  Minnesota,  twenty- two  thousand  five    Agate  Bay, 
hundred  dollars.  %  Minn- 

Improving  harbor  at  Lake  City,  Minnesota,  Continuing  improvement,     Lake  c  * '  v » 
ten  thousand  dollars.  Mlnn* 

Improving  harbor  and  bay  at  Humboldt,  California :  Continuing  im-  Humboldt, Cal. 
provement,  seventy-  five  thousand  dollars :  Provided,  That  no  part  of  said  Provito. 
sum  shall  be  expended  until  the  twelve  acres  of  land  necessary  to  said 
improvement  shall  have  been  conveyed  to  the  United  States  free  of  ex- 
pense, and  sneh  conveyance  has  been  approved  by  the  Secretary  of 
War,  after  the  Attorney- General  of  the  United  States  shall  have  certi- 
fied to  the  Secretary  of  War  that  the  title  is  perfect. 

Improving  harbor  at  Oakland,  California :  Continuing  improvement,    Oakland,  Cal. 
sixty  thousaud  dollars. 

The  sum  of  eleven  thousand  dollars,  or  as  much  thereof  as  may  be  1P£arTe7  °' San 

necessary,  is  hereby  appropriated  for  a  survey  of  San  Francisco  Har-  J^    gjfn  p^blo 

bor,  San  Pablo  Bay,  Snisun  Bay,  Strait  of  Carqninex,  mouth  ot  San  Bay,8uisunBay, 

Joaquin  River,  and  mouth  of  Sacramento  River,  California.  Strait  of  Carqni- 

nex, San  Joaquin 
,  and   Sacramento 

Rivers. 
Improving  harbor  at  Red  Wood,  California:  Continuing  improve-    Redwood,  CaL 

meat,  five  thousand  dollars. 

The  sum  of  five  thousand  dollars,  or  so  much  thereof  as  may  be  neces*    Survey,  etc.,  of 
saiy,  is  hereby  appropriated  for  examination,  survey,  and  estimated  cost  San  Diego,  Now- 
of  obtaining  a  cnanuel  two  hundred  and  fifty  feet  wide  and  twenty-four  FS!j*,ldHa,1iul8 
fret  deep  at  mean  low  water  across  the  outer  bar,  and  from  thence  to  a  (jaL  ***  llarbor8' 
point  abreast  of  beacon  number  two,  in  San  Diego  Harbor,  California; 
also,  of  obtaining  a  navigable  channel  at  least  eigbt  feet  iu  depth  at 
Mean  low  water  at  Newport  Harbor,  California ;  also,  of  the  establish- 
ment of  a  breakwater  exteuding  in  a  southeasterly  direction  one-fourth 
of  a  mile,  more  or  less,  along  the  sunken  reef  commencing  at  or  near 
Whaler's  Point,  so  called,  at  San  Luis  Obispo  Harbor,  California. 

29E 
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Wilmington,     Improving  harbor  at  Wilmington,  California :  Continuing  improve- 
Ca1,  ment,  seventy-live  thousand  dollars. 

TTaqnin*  B*y.     Improving* harbor- at  Yoouina  Bay,  Oregon:   Continuing  improve- 
Ureg*  ment,  seventy-five  thousand  dollars. 

Coos    Bay,     Improvement  of  the  harbor  at  entrance  of  Coos  Bay,  Oregon,  tlTtrty- 
■°reK-  three  thousand  seven  hundred  and  fifty  dollars. 

Lnbec Channel.     Improving  Lubec  Channel,  Maine:  Continuing  improvement,  tee 

thousand  dollars. 
Moosebec  Bar.      Improving  Moosebec  Bar,   Maine:    Continuing  improvement,  ten 

thousand  dollars. 
Penobscot     Improving  Penobscot  River,  Maine:  Continuing  improvement,  by 
er'  widening  the  channel  opposite  Bangor  and  removing  obstructions  near 

Crosby's  Narrows,  fifteen  thousand  dollars. 
Saco  River.  Improving  Saco  River,  Maine,  twelve  thousand  five  hundred  dollars. 

IUv«^^a*a,,*,l,     Improving  Narragaugus  River,  Maine,  ten  thousand  dollars. 
Cocheoo River.     Improving  Cooheco  Kiver,  New  Hampshire:  Continuing  improve* 

ment,  ten  thousand  dollars. 
Ipswich  River.     Improving  Ipswich  River,  Massachusetts,  two  thousand  five  hundred 

dollars. 
Warren  River.      Improving  Warren  River,  Rhode  Island,  five  thousand  dollars. 
Pawtucket     Improving  Pawtucket  River,  Rhode  Island:  Continuing  improve- 
River.  ment,  thirty  thousand  dollars. 

Providence     Improving  Providence  River  and  Narragansett  Bay,  Rhode  Island: 
£tt&y.,irrm*ftn'  Continuing  improvement,  thirty  thousand  dollars 

Providence     For  removing  Green  Jacket  Shoal,  Providence  River,  Rhode  Island, 
River.  twenty- six  thousand  two  hundred  and  fifty  dollars. 

.  P  awe  at  u  ck     Improving  Pawcatuck  River,  Rhode  Island,  twelve  thousand  dollsa. 
Connecticut     Improving  Connecticut  River  below  Hartford,  Connecticut:  Contino- 
River.  ing  improvement,  twenty-six  thousand  two  hundred  and  fifty  dollars. 

Housatonic     Improving  Housatonic  River,  Connecticut,  five  thousand  dollars. 
S!p£r'       x><  Improving  Thames  River,  Connecticut,  Continuing  improvement, 

Thames  River.  twenty_two  thousand  five  hundred  dollars. 

East    Chester     Improving  East  Chester  Creek,  New  York :  Continuing  improvement 
Creek.  ten  thousand  dollars. 

Hudson  River.      Improving  Hndson  River,  New  York:   Continuing    improvement, 
twenty-six  thousand  two  hundred  and  fifty  dollars ;  of  which  fifteen 
thousand  dollars  may  be  used  for  the  removal  of  the  rock  in  channel  at 
Van  Wie's  Point, 
Newtown     Improving  Newtown   Creek  and  Bay,  New  York:  Continuing  in- 
Greek  and  Bay.    prove  ment,  thirty-seven  thousand  five  hundred  dollars;  of  which  nh» 

thousand  three  hundred  and  seventy-five  dollars  to  be  expended  on 
west  branch  between  Maspeth  avenue  and  Dual  Bridge,  at  Grand  street 
and  Metropolitan  avenue ;  nine  thousand  three  hundred  and  seventy- 
five  dollars  to  be  expended  on  main  branch  between  Easterly  Grand 
Street  bridge  to  Metropolitan  avenue;  and  balance  on  lower  end,  frost 
Maspeth  avenue  to  the  mouth  of  the  creek. 
Hell  Gate.  Improving  Hell  Gate,  New  York  :  Continuing  improvement  one  hun- 

dred and  twelve  thousand  five  hundred  dollars. 
Lake  Cham-     Improving  Narrows  at  Lake  Champlain,  New  York,  from  Benson, 
plain,  Narrows.    Vermont,  to  canal  locks  at  Whitehall,  New  York,  thirty  thousand  dol- 
lars. 
Ticonderoga     Improving  Ticonderoga  River,  New  York :  Continuing  improvement* 
River.  two  thousand  dollars. 

Maurice  River      Improving  Maurice  River,  New  Jersey:  Continuing  improvement, 

five  thousand  dollars. 
Passaic  River.      Improving  Passaic  River,  New  Jersey  :   Continuing  improvement, 
twenty- six  thousand  two  hundred  and  fitly  dollars;  of  whten  two  thou- 
sand two  hundred  and  fifty  dollars  are  to  be  used  above  Newark. 
Raritan River.      Improving  Raritan  River,  New  Jersey:   Continuing  improvement, 

twenty-six  thousand  two  hundred  and  fifty  dollars. 
Shrewsbury     Improving  Shrewsbury  River,  New  Jersey :  Continuing  improvement, 
River.  ten  thousand  dollars. 

South  River.        Improving  South  River,  New  Jersey :  Continuing  improvement,  five 

thousand  dollars. 
Saint   Jones     Improving  Saint  Jones  River,  Delaware:  Continning  improvement, 
River.  ten  thousand  dollars. 

Nanticoke     Improving  Nanticoke  River,  Delaware :  Continuing  improvement  up 
River.  to  and  near  the  town  of  Laurel,  Delaware,  ten  thousand  dollars. 

Monongahela     Improving  Monongahela  River,  Pennsylvania  and  West  Virginia: 
River.  Continuing  improvement,  ninety  thousand  nine  hundred  dollars;  but 
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no  charges  or  tolls  shall  be  collected  on  any  other  part  of  the  river  on 
any  commerce  on  said  river  which  originates  aboveUhe  workB  herein 
appropriated  for.  • 

For  beginning  the  construction  of  a  dam  at  Here's  Island,  in  the    Allegheny 
Allegheny  River,  near  Pittsburgh,  Pennsylvania,  thirty-seven  thousand  River, 
five  hundred  dollars. 

Improving   Allegheny   River,  Pennsylvania:  Continuing  improve- 
ment, thirty  thousand  dollars. 

Improving  Schuylkill  River,  Pennsylvania:  Continuing  improve-  s o hay l kill 
ment,  eighteen  thousand  seven  hundred  and  fifty  dollars.  River. 

Improving  Delaware  River,  Pennsylvania  ana  New  Jersey  :  Contin-  d  e  aware 
ing  improvement  from  Trenton  to  its  month,  two  hundred  and  ten  River, 
thousand  dollars  ;  of  which  thirty  thousand  dollars  shall  be  applied  to 
improving  the  channel  between  Camden,  New  Jersey,  and  Philadelphia, 
Pennsylvania,  and  seven  thousand  five  hundred  dollars,  or  so  much 
thereof  as  may  be  needed,  shall  be  expended  on  said  river  and  its  tidal 
tributaries  above  Bridesburg. 

Improving  Cboptank  River,  Maryland :  Continuing  improvement,  ten  q  hoptank 
thonsand  dollars.  River. 

Improving  Corsica  Creek,  Maryland  :  Continuing  improvement,  ten  Corsica  Creek, 
thonsand  dollars. 

For  rebuilding  piers  at  Battery  Island,  head  of  the  Chesapeake  Bay,     Chesapeake 
which  were  carried  away  by  ice,  strengthening  and  protecting  the  Bay. 
works  at  that  point  from  future  destruction,  seventeen  thousand  two 
hundred  and  seventy-five  dollars. 

Improving  Susquehanna  River,  Maryland  and  Pennsylvania :  Con-     Susquehanna 
turning  improvement,  six  thousand  dollars ;  to  bo  expended  above  the  River. 
Philadelphia,  Wilmington  and  Baltimore  Railroad  Bridge. 

Improving  Pocomoke  River,  Maryland  :  Continning  and  completing  p0couoke 
improvement,  eight  thousand  dollars.  River. 

Improving,  by  dredging  and  otherwise,  the  inland  water-way  from  Water-way 
Chincoteague  Bay,  Virginia,  to  Delaware  Bay  at  or  near  Lewes,  Dela-  from  Chinoo- 
ware,  to  be  used  from  Chincoteague  Bay  to  Indian  River  Bay,  eighteen  ftSimn^^vep 
thonsand  seven  hundred  and  fifty  dollars.  Bay! 

Improving  Appomattox  River,  Virginia :  Continuing  improvement,  Appomattox 
eighteen  thousand  seven  hundred  and  fifty  dollars.  River. 

Improving  Chick ahominy  River, Virginia:  Continning  improvement,  Chickahomixiy 
ibor  thousand  dollars.  River. 

Improving  James  River,  Virginia :  Continning  improvement  below    James  River. 
Richmond,  one  hundred  and  twelve  thousand  five  hundred  dollars. 

Improving  Mattaponi  River,  Virginia:  Continuing  improvement,  five  Mattaponi 
thousand  dollars.  River. 

Improving  New  River,  Virginia :  Continuing  improvement  between    New  River. 
the  1ead-mines,in  Wythe  County,  and  the  mouth  of  Wilson's  Creek,  in 
Grayson  County,  ten  thousand  dollars,  together  with  the  three  thou- 
sand dollars  now  on  hand. 

Improving  Pamnnky  River,  Virginia:  Continning  improvement,  five  Pam  a  n  k  y 
thousand  dollars.  River. 

Improving  Rappahannock  River,  Virginia :  Continning  improvement,  Rappahannock 
twenty  thousand  dollars.  River. 

Improving  8tannton  River,  Virginia :  Continning  improvement,  ten    Staunton 
thonsand  dollars;  one-half  of  which  is  to  be  expended  between  theRlver- 
month  of  Pig  River  and  the  Midland  Railroad  Crossing. 

Improving  York  River,  Virginia :  Continuing  improvement,  eighteen     York  River. 
thousand  seven  hundred  and  fifty  dollars. 

Improving  Dan  River,  Virginia:  Continning  improvement,  ten  thou-    Dan  River, 
sand  dollars. 

Improving  Big  Sandy  River,  West  Virginia  and  Kentncky :  Continu-    B  i  g  Sandy 
ing  improvement,  thirty  thonsand  dollars;  of  which  sum  three  thou-    lver- 
•and  seven  hundred  and  fifty  dollars  are  to  be  expended  on  Tug  Fork, 
in  West  Virginia,  and  three  thonsand  seven  hundred  and  fifty  dollars 
on  Lavisa  Fork,  in  Kentucky. 

Improving  Bnckhannon  River,  West  Virginia:  Continuing  improve-  Backhannon 
ment,  one  thonsand  five  hundred  dollars.  River. 

Improving  Great  Kanawha  River,  West  Virginia:  Continuing  im-  Gre»*  K»" 
provement,  one  hundred  and  eighty-seven  thonsand  five  hundred  dol-  *awha  River. 

Improving  Elk  River,  West  Virginia :  Continning  improvement,  one    151k  River, 
thousand  five  hundred  dollars. 
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Guyandotte     Improving  Gay aadotte  River,  West  Virginia:  Continuing  improve- 

lver.  ment,  the  amount  heretofore  appropriated  is  hereby  made  available  for 

vhis  purpose. 

^jttle  Ka-      Improving  Little  Kanawha  River,  West* Virginia:  Continuing  im- 
aawka  River,       provement,  sixteen  thousand  eight  hundred  and  seventy -five  douan: 

of  which  one  thousand  eight  hundred  and  seventy-live  dollars  shall  be 
used  in  continuing  the  improvementof  navigation  above  the  west  fork. 
But  no  toll  shall  be  collected  by  any  person  or  corporation  for  this  im- 
proved navigation ;  and  such  right,  if  any  exist,  shall  be  relinquished, 
in  a  manner  satisfactory  to  the  Secretary  of  War,  before  the  expendi- 
ture of  any  of  the  money  herein' appropriated  for  this  work. 

Cape  Fear  Improving  Cape  Fear  River,  North  Carolina:  Continuing  improve- 
River.  ment,  one  hundred  and  sixty-eight  thousand  seven  hundred  and  fifty 

dollars ;  of  which  sum  eleven  thousand  two  hundred  and  fifty  dollars 
are  to  be  expended  above  Wilmington,  the  remainder  below  and  oppo- 
site the  city  of  Wilmington,  including  as  much  of  its  northeast  branch 
as  lies  in  front  of  Wilmington,  within  the  city  limits. 

Contentnia  Improving  Contentuia  Creek,  North  Carolina :  Continuing  improve- 
Creek.  ment,  fifteen  thousand  dollars. 

Currituck  Improving  Carrituck  Sound,  Coanjok  Bay,  and  North  River  Bar, 
sound.  North  Carolina:  Continuing  improvement,  ten  thousand  dollars. 

Neuse  River.  Improviug  Neuse  River,  North  Carolina :  Continuing  improvement 
twenty-two  thousand  five  hundred  dollars. 

New  River.  Improving  New  River,  North  Carolina:  Continuing  improvement, 

ten  tnousan  ddollars. 
Pamlico  and  Tar     Improving  Pamlico  and  Tar  Rivers,  North  Carolina :  Completing  in- 
Rivers.  provement,  five  thousand  dollars. 

BImcr  River.         Improving  Black  River,  North  Carolina,  three  thousand  dollars :  Pro- 
vided, That  all  claims  of  private  parties  to  the  navigation  of  the  river 
shall  be  ceded  to  the  United  States,  free  of  charge,  before  the  cod* 
meucement  of  said  improvement. 
Improving  Roanoke  River,  North  Carolina:  Continuing  improvement, 

Roanoke  River,  twenty  thousand  dollars.  Two  thousand  five  hundred  dollars,  or  * 
much  thereof  as  may  be  necessary,  of  the  aforesaid  twenty  thousand 
dollars  shall  be  used  for  the  purpose  of  removing  obstructions  in  the 
Thoroughfare  and  Coshoke  Creek. 

Trent  River.  Improving  Trent  River,  North  Carolina:  Continuing  improvement, 
three  thousaud  Ave  hundred  dollars. 

Dan  River.  Improving  Dan  River,  North  Carolina :  Continuing  improvement,  be 

tween  Madison,  North  Carolina,  and  Danville,  Virginia,  ten  thousand 
dollars. 

Yadkin  River.  Improving  Yadkin  River,  North  Carolina :  Continuing  improvement, 
ten  thousand  dollars. 

Waterway  Improving  the  , aland  waterway  between  Beaufort  Harbor  and  New 
Beaufort  to  New  River,  North  Carolina,  through  Bogne  Sound,  ten  thousand  dollars. 

Riyer,     _.  Improving  Ashley  River,  South  Carolina :  Continuing  improvement, 

Ashley  River.   Qne  tnoUBan*d  dolla^ 

RdUto  River.  Improving  Ed  is  to  River,  South  Carolina :  Continuing  improvement, 
three  thousand  dollars. 

Great  Pee  Dee  Improving  Great  Pee  Dee  River,  South  Carolina:  Continuing  in- 
River.  provement,  twenty  thousand  dollars. 

8alkiehatchie  Improving Salkiehatchie  River,  SouthCaroltna :  Continuing  improve 
River.  ment,  two  thousand  dollars. 

Santee  River.  Improving  San  tee  River,  South  Carolina :  Continuing  improvement, 
eighteen  thousand  seven  hundred  and  fifty  dollars;  no  part  of  which 
sum  to  be  used  for  the  construction  of  any  road-bridge  across  the  Mos- 

ProvUo.  quito  Creek  Canal:  Provided,  That  if  salt  water  be  found  flowing  into 

said  Mosquito  Creek,  five  thousand  dollars  of  said  sum,  or  so  much 
thereof  as  may  be  necessary,  shall  be  used  for  the  construction  of  ft 
flood-gate  at  the  upper  end  of  the  caual,  to  prevent  the  same. 

Waccamaw  Improving  Waocamaw  ftiver,  South  Carolina:  Continuing  improve- 
River.  ment,  fifteen  thousand  dollars. 

WappooCut.  Improving  Wappoo  Cut,  South  Carolina:  Continuing  improvement, 
five  thousand  dollars. 

Wateree  River.  Improving  Wateree  River,  South  Carolina :  Continuing  improvement, 
seven  thousand  five  hundred  dollars. 

Congaree River.  Improving  Congaree  River,  South  Carolina, seven  thousand  five  hun- 
dred dollars. 
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Improving   Altamaha   River,  Georgia :    Continuing  improvement,  Altamaha' River. 
twenty  thousand  dollars;  of  which  ten  thousand  dollars  are  to  be  used 
on  Doboy  Bar,  or  so  much  thereof  as  may  be  necessary. 

Improving  Chattahoochee  River,  Georgia  and  Alabama:  Continuing    Chattahoochee 
improvement,  twenty  thousond  dollars.  River. 

Improving  Coosa  River,  Georgia  and  Alabama :  Continuing  improve-     Coosa  River. 
ment,  forty-five  thousand  dollars. 

Improving  Flint  River,  Georgia:  Continuing  improvement,  twenty     Flint  Aver. 
thousand  dollars ;  of  which  sum  live  thousand  dollars  are  to  be  expended 
between  Albany  and  Montezuma,  and  fifteen  thousand  dollars  below 
Albany. 

Improving  Ocmulgee  River,  Georgia :  Continuing  improvement,  seven     o  c  m  u  1  g  e  e 
thousand  tive  hundred  dollars.  River. 

Improving  Oconee  River,  Georgia  :    Continuing  improvement,  nine    OconeeHiver. 
thousand  dollars;  one  thousand  five  hundred  dollars  of  said  sum  to  be 
expended  between  Skull  Shoals  and  the  Railroad  Bridge. 

improving  Romely  Marsh,  Georgia:  To  complete  improvement,  sev-  Homely  Marsh, 
en  teen  thousand  four  hundred  and  seventy- five  dollars ;  and  so  much  of 
said  sum  as  may  be  necessary  may  be  applied  by  the  engineer  in  charge, 
with  the  approval  of  the  Secretary  of  War,  to  pay  for  work  done  on  said 
improvement,  under  the  direction  of  the  War  Department,  since  the  last 
appropriation  was  exhausted. 

Improving  Savannah  River  below  Augusta,  Georgia :  Continuing  im-     Savannah 
provement,  fifteen  thousand  dollars.  River. 

Improving  Apalachicola  River,  Florida:  Continuing  improvement,     Apalacbic'ola 
one  thousand  dollars.  River. 

Improving  Caloosahatchee  Ri  ver,  Florida :  Continuing  improvement,    Caloosahatehee 
four  thousand  dollars.  River. 

Improving  Choctaw hatchee  River,  Florida  and  Alabama:  Continu-    Cbootfawbat- 
mg  improvement,  fifteen  thousand  dollars;  of  which  sum  five  thousand  chee Elver. 
dollars  to  be  expended  below  Geneva,  and  ten  thousand  dollars  to  be 
expended  between  Geneva  and  Newton,  Alabama. 

improving  Conecuh- Escambia  River,  Florida  and  Alabama :  Continu-    c  onec  u  h-Es- 
iog  improvement,  twelve  thousand  dollars.  oambia  Biyer. 

Improving  La  Grange  Bayon,  Florida :  Continuing  improvement,  two    La  Granire  Ba- 
thousand  dollars.  voa- 

Improving  Manatee  and  Pease  Rivers,  Florida:  Continuing  improve-     Manatee   and 
ment,  thirteen  thousand  dollars;  of  which  five  thousand  dollars  may  Peaae  Rivers. 
be  expended  on  Pease  River. 

Improving  channel  over  the  bar  at  the  mouth  of  Saint  John's  River,     saint  John's 
Florida:  Continuing  improvement,  one  hundred  and  fifty  thousand  River. 
dollars. 

Improving  8uwanee  River,  Florida :  Continuing  improvement,  five    Suwanee  River. 
thousand  dollars. 

Improving  Volusia  Bar,  Florida :  To  complete  improvement,  seven     Volusia  Bar. 
thousand  five  hundred  dollars. 

Improving  Withlacoochee  River,  Florida :  Continuing  improvement,     Withlacoochee 
three  thousand  dollars.  ,        River. 

Improving  Alabama  River,  Alabama:  Continuing  improvement,  fif-   Alabama  River 
teen  thousand  dollars. 

Improving  Black  Warrior  River  from  Tuscaloosa  to  Daniel's  Creek,     Black  Warrior 
Alabama,  fifty-six  thousand  two  hnndred  and  fifty  dollars,  together  with  River. 
the  forty-seven  thousand  dollars  on  hand ;  to  be  expended  in  accordance 
with  the  plan  adopted  by  the  board  of  engineers. 

Improving  Cahawba   River,  Alabama:   Continuing  improvement,   Cahawba River 
•even  thousand  five  hundred  dollars:  Provided,  That  no  part  of  said  Proviso. 
sum  shall  be  expended  until  the  officer  in  charge  shall  have  reported 
that  the  railroad  and  other  bridges  across  said  river  have  been  provided 
with  good  and  sufficient  draw-openings. 

Improving  Tallapoosa  River,  Alabama:  Continuing  improvement,     Tallapoosa 
seven  thousand  five  hnndred  dollars.  River. 

Improving  Warrior  River,  Alabama :  Continuing  improvement,  eight-     Warrior  River. 
een  thousand  seven  hundred  and  fifty  dollars  ;  to  be  expended  below 
Tuscaloosa. 

Improving  Tombigbee  River,  Alabama  and  Mississippi :  Continuing    Tombigbee 
improvement,  eighteen  thousand  seven  hundred  and  fifty  dollars ;  to  be  River. 
expended  below  Vienna,  eleven  thousand  two  hundred  and  fifty  dollars ; 
and  between  Vienna  and  Fulton,  seven  thousand  five  hundred  dollars. 

Improving  Big  Sunflower  River,  Mississippi.:  Continuing  improve-    Big  Bnnflowe 
ment,  five  thousand  dollars ;  of  which  two  thousand  dollars  to  be  ex-  River, 
pended  between  Wood  burn  and  Rehrton. 
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KoxubeeRlver.     Improving  Noxubee  River,  Mississippi:  Continuing  improvement, 
seven  thousand  five  hundred  dollars. 

P  a  sc  ago  u 1  a     Improving  Pasoagoula  River,  Mississippi :  Continuing  i mproveraent. 
River,  inolndiug  bar  at  the  mouth,  and  from  there  to.the  mills  at  Moss  Point, 

twenty  thousand  dollars;  and  the  balance  of  the  money  now  on  hand 
heretofore  appropriated  for  improving  Horn  Island  Pass  is  to  be  applied 
to  the  same  purpose. 

Pearl  River.  Improving  Pearl  River,  Mississippi :  Continuing  improvement,  seven- 
teen thousaud  six  hundred  and  t  arenty-fi  ve  dollars ;  of  which  two  toon- 
sand  two  hundred  and  fiity  dollars  are  to  be  expended  between  Edinburg 
and  Carthage,  two  thousand  two  hundred  and  fifty  dollars  between 
Carthage  and  Jackson,  and  the  remainder  below  Jackson,  including  bar 
at  the  month  of  East  Pearl  River. 

Steele's  Bay  on.  Improving  Steele's  Bayou,  Mississippi,  including  Washington  Bayoo : 
Continuing  improvement,  two  thousand  five  hundred  dollars. 

Tallahatchee     Improving  Tallahatchee  River,  Mississippi:   Continuing  improve- 
Hirer.  ment,  three  thousand  five  hundred  dollars. 

Tetania  Lake.  Improving  Tchula  Lake,  Mississippi :  Continuing  improvement,  two 
thousand  dollars. 

Tails  bush  a     Improving  Yallabusha  River,  Mississippi :  Continuing  improvement. 
Hirer.  two  thousand  dollars. 

Bayou  Pierre.  Improving  Bayou  Pierre,  Mississippi :  Continuing  improvement,  live 
thousand  dollars. 

Yazoo  River.  Improving  Yazoo  River,  Mississippi:  Continuing  improvement,  fif- 
teen thousand  dollars;  of  which  five  thousand  dollars,  or  so  much  as 
may  be  necessary,  to  be  used  in  repairing  snag-boat. 

Big  Black     Improving  Big  Black  River,  Mississippi :  Continuing  improvement, 
Birer.  five  thousand  dollars:  Provided,  That  no  part  of  this  appropriation 

Proviso,  shall  be  used  until  the  State  of  Mississippi  shall  have  first  caused  the 

bridges  over  said  stream  south  of  the  Vicksburg  and  Meridau  Railroad 
to  be  so  constructed  as  not  to  obstruct  the  navigation  of  said  stream. 

Amite  River.  Improving  Amite  River,  Louisiana:  Continuing  improvement,  twa 
thousand  dollars. 

Bceuf  River.  Improving  Boenf  River,  Louisiana:  Continuing  improvement,  and 
for  closing  Outlet  Number  One,  five  thousand  dollars. 

Bay oii  Bar-     Improving  Bayou  Bartholomew,  Louisiana  and  Arkansas:  Continu- 
fholomew.  iug  improvement,  five  thousand  dollars. 

Bayou  Courts-     Improving  Bayou  Courtablean,  Louisiana:  Continuing  improvement, 
bleau.  five  thousaud  dollars. 

Bayou  D'Ar-     Improving  Bayou  D'Arbonne,  Louisiana:  Continuing  improvement, 
bonne.  two  thousand  dollars. 

Bay o  n  Terre-     Improving  Bayou  Terrebonne,  Louisiana :  Continuing  improvement, 
bonne.  ten  thousand  dollars. 

CypreseBayou.  Improving  Cypress  Bayou  and  the  lakes  between  Jefferson,  Texas, 
and  Shreveport,  Louisiana,  Texas  and  Louisiana :  To  complete  improve- 
ment, eighteen  thousand  dollars. 

Tensas  Elver     Improving  Tensas  River  and  Bayou  Macon,  Louisiana:  Continuing 
and     Bayou  improvement,  four  thousand  dollars. 

JtedRiver.  Improving  Red  River,  Louisiana,  and  Arkansas :  Con  tinning  improve- 

ment from  Fulton,  Arkansas,  to  the  Atchafalaya  River,  Louisiana,  in- 
cluding completing  the  work  at  Alexandria,  seventy-five  thousand  dol- 
lars; of  which  sum  twenty-tive  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  shall  be  used  iu  making  a  thorough  survey  of  the 
river  from  Fulton,  Arkansas  to  the  Atchafalaya  River,  and  in  com- 
pleting the  survey  of  Bayou  Pierre,  Louisiana. 

Tcbefuncte     Improving  Tchefuncte  River  and  Bogue  Falia,  Louisiana:  Contiou- 
Kiver  and  Bogne  jng  improvement,  two  thousand  five  hundred  dollars;  to  be  expended 
*'  in  the  improvement  of  Bogue  Falia  up  to  Covington. 

Tickfaw  River.  Improving  Tickfaw  River,  Louisiana :  Continuing  improvement,  two 
thousand  dollars ;  to  be  expended  on  its  navigable  tributaries, 

Ouachita    and     Improving  Ouachita  River,  Louisiana  and  Arkansas,  and  Black  River. 
Black  Rivers.      Louisiana:  Continuing  improvement,  seventeen  thousand tiv*  hundred 

dollars;  of  which  seven  thousand  five  hundred  dollars,  or  so  much 
thereof  as  may  be  necessary,  for  repairing  snag-boat  Wagner. 

Calcasieu  River     Improving  Calcasieu  River  and  Pass,  Louisiana :  Continuing  improve 
and  Pass.  ment  to  secure  a  navigable  chaunel  eight  feet  deep  over  the  bars  affect- 

ing the  entrance  to  said  river  and  pass,  and  for  this  purpose  the  money 
ou  hand  heretofore  appropriated  for  improvement  of  Calcasieu  River  is 
to  be  used. 

Brasoa  River.  Improving  mouth  of  Brazos  River,  Texas :  Continuing  improvement, 
eighteen  thousand  seven  hundred  and  fifty  dollars. 
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Improving  Buffalo  Bayou,  Texas :  Continuing  improvement,  eighteen    BuffiUo  Bayou. 
thousand  seven  hundred  and  fifty  dollars.    . 

Improving  Saint  Francis  River,  Arkansas  and  Missouri,  to  the  town     Saint   Francis 
of  8aint  Francis :  Continuing  improvement,  eight  thousand  dollars.     River. 

Improving  Arkansas  River,  Arkansas :  Continuing  improvement,  A  r  k  a  n  »  a  » 
seventy-five  thousand  dollars,  according  to  the  plan  and  recommends- Rlver- 
tion  in  Appendix  V  thirteen,  Execntive  Document  One,  Forty-ninth 
Congress :  of  which  there  are  to  he  expended  eight  thousand  dollars  at 
Fine  Bluff,  thirteeu  thousand  dollars  at  Fort  Smith,  and  ten  thousand 
dollars  at  Dardanelles,  or  so  much  thereof  under  those  sums,  respectively, 
as  may  be  necessary  at  those  points.  A 

For  the  removal  of  snags,  wreoks,'  and  other  obstructions  in*  he  Ar-    Removing     of 
kanaas  River,  nineteen  thousand  eight  hundred  and  seventy-five  dollars;  8U*K*>  etc- 
of  which  sum  one  thousand  one  hundred  and  twenty-five  dollars,  or  so 
■rath  thereof  as  may  be  necessary,  shall  be  used  to  complete  the  survey 
of  the  Arkansas  River,  between  Little  Rock,  Arkansas,  and  Wichita, 


Improving  Red  River,  Arkausas,  above  Fulton,  Arkansas,  seven    Red  River. 
thousand  dollars. 

Improving  Little  Red  River,  Arkansas,  three  thousand  dollars.  L  i  1 1 1  e  Red 

Improving  Black  River,  Arkansas  and  Missouri,  five  thousand  dol-    g£iok  Riv  _ 
Jars. 

Improving  Petit  Jean  River,  Arkansas,  three  thousaud  five  huudred  R.p etit  J e a n 
dollars. 

Improving  White  River,  Arkansas:  Continuing  improvement,  eight-    White  River. 
sen  thousand  dollars;  thirteen  thousand  dollars  of  which,  or  so  innch 
thereof  as  may  be  necessary,  to  complete  the  survey  of  said  river ;  the 
remainder  for  general  improvement. 

For  reinoviug  the  rock  shoals  in  Fourche  River,  Arkansas,  situate    Fourohe River. 
four  miles  sontn  of  Perry  vi lie,  in  Perry  County,  Arkansas,  according  to 
the  plana  of  the  engineers  for  creating  a  fifty-foot  channel,  five  thou- 
sand dollars. 

Improving  Big  Hatchee  River,  Tennessee :  Continuing  improvement,  w.BiS  Hatcbee 
three  thousand  dollars.  River. 

Improving  Canev  Fork  River,  Tennessee:  Continuing  improvement,  Caney  Fork 
three  thousand  dollars.  Riyer. 

Improving  Clinch  River,  Tennessee:  Continuing  improvement,  five    Clinch  River. 
thousand  dollars. 

Improving  Cumberland  River,  Tennessee  and  Kentucky:  Continu-     Cumberland 
ins  improvement  above  Nashville,  with  a  view  to  secure  in  the  channel Rlver- 
a  depth  of  four  feet,  commencing  with  the  lock  at  or  near  the  lower 
island  at  Nashville,  seventy-five  thonsand  dollars. 

Improving  Cumberland  River  below  Nashville,  Tennessee:  Continu- 
ing improvement,  twelve  thousand  five  hundred  dollars. 

Improving  French  Broad  River,  Tennessee :  Continuing  improvement,  Frenoo  Broad 
six  thonsand  dollars.  River. 

Improving  Hiawassee  Ri  ver,  Tennessee :  Continuing  improvement,  Hiawassee 
two  thonsand  live  hundred  dollars.  River. 

Improving  South  Fork  of  Forked  Deer  River,  Tennessee:  Continu-  vSo°th,  Jfork< 
in*  improvement,  five  thonsand  dollars.  River        Doer 

Improving  Tennessee  Ri  ver  above  Chattanooga,  Tennessee :  Continu-  Tennessee  Riv. 
ing  improvement,  seven  thousand  five  hundred  dollars.  er. 

Improving  Tennessee  River  at  Big  Mussel  Shoals,  Little  Mussel 
Shoals,  and  Elk  River  Shoals,  Alabama :  To  complete  improvements  at 
these  localities,  two  hundred  and  sixty-two  thousand  five  hundred 
dollars. 

Improving  South  Fork  of  Cumberland  River,  Kentucky :  Continuing  South  Fork, 
improvement,  five  thousand  dollars.  Cumberland  Riv- 

lmproving  Kentucky  River,  Kentucky:  Continuing  improvement,  erkentuokyRiv- 
one  hnndred  and  eighty-seven  thousand  five  hundred  dollars.  er. 

Improving  Tradewater  River,  Kentucky:  Continuing  improvement  Trad  ewater 
two  thousand  dollars.  River. 

Improving  the  Falls  of  the  Ohio  River  at  Louisville,  Kentucky :  Con-  Falls  of  the  Ohio 
tinning  improvement,  according  to  the  last  plan  of  the  engineer  in  River,  Louisville. 
charge,  ana  to  be  first  applied  to  the  completion  of  the  work  now  in 

one  hundred  and  fifty  thousand  dollars :  Provided,  That  of  that    Provito. 
fifty  thousand  dollars  shall  be  expended  in  enlarging  the  canal 
i,  as  recommended  in  the  last  report  of  the  engineer  in  charge. 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  ascertain  Board  of  engi- 
the  value  and  commercial  importance  of  the  works  and  property  of  the  neera  to  report  on 


456        REPORT   OF    THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

the  value,  etc,  of  Green  and  Barren  River  Navigation  Company,  situated  on  the  Green 
Gre^nandBaxi^n  an<*  barren  rivers,  in  the  State  of  Kentucky,  and  of  the  Monongahela 
River  Navigation  Navigation  Company,  situated  on  the  Monongahela  River,  in  the  Stats 
Company,  and  of  Pennsylvania;  and  in  order  to  acquire  such  information  the  Secre- 
Monongahela  tary  of  War  shall  appoint  a  board  or  three  competent  engineers  from 
Company.  the  Engineers  Corps  of  the  United  States  Army,  which  board  shall  is 

each  case  report  to  the  Secretary  of  War,  who  shall  report  thereon  to 
Congress  at  its  next  succeeding  session ;  and  the  cost  of  such  examina- 
tion shall  be  paid  out  of  the  sum  appropriated  by  this  act  for  surveys: 
Proviso.  Provided,  That  nothing  herein  shall  be  construed  as  committing  Con- 

gress to  the  purchase  o?  the  said  works. 
Mu«kingum     Improvement  of  the  Muskingum  River,  Ohio,  between Zanesville and 
River.  the  mouth  of  the  river,  and  for  operating  the  same,  twenty  thousand1 

fro^COhiPtfaMCe  doLlar8,  And  the  Unifced  States  hereby  accepts  from  the  State  of  Ohio 
kingnm  °Biver  *ne  9a*d  Muskingum  River  improvement,  and  all  the  locks,  dams,  and 
improvements,  their  appurtenances,  and  the  canals,  belonging  to  said" improvement, 
oanal,  etc.  aud  all  the  franchises  and  property  of  every  kind,  and  rights,  in  said 

river,  and  its  improvements,  now  owned,  held,  and  enjoyed  by  the  State 
of  Ohio,  including  all  water  leases  and  rights  to  use  water  under  and 
by  virtue  of  any  lease  of  water  now  running  and  in  force  between  the 
State  of  Ohio  aud  all  persons  using  said  water,  hereby  intending  to 
transfer  to  the  United  states  such  rights  in  said  leases  and  contracts* 
are  now  owned,  held,  or  reserved  by  the  State  of  Ohio;  bnt  not  to  af- 
fect any  right  to  the  use  of  the  water  of  said  river  now  owned  and  fadd 
by  the  lessees  of  any  water  right  under  any  lease  or  contract  with  the 
State  of  Ohio.  And  the  United  States  hereby  assumes  control  of  said 
To  take  effect  river,  subject  to  the  paramount  interest  of  navigation.  The  proviso* 
when  property  ia  0f  tnj8  actf  ^  far  ^  tney  reiBte  to  the  Muskingum  River,  shall  not  take 
urne  over.  effect,  nor  shall  the  money  hereby  appropriated  be  available,  nntil  the 
State  of  Ohio,  acting  by  its  duly  authorized  agent,  turns  over  to  the 
United  States  all  property  ceded  by  the  act  of  the  general  assembly 
aforesaid,  and  all  personal  property  belonging  to  the  improvement 
aforesaid,  and  used  in  its  care  and  improvement,  and  any  balance  of 
money  appropriated  by  said  State  for  the  improvement  of  said  river, 
and  which  is  not  expended  on  the  fifteeuth  day  of  July,  eighteen  hun- 
dred and  eighty-six. 
Clinton  River.      Improving  Clinton  River,  Michigan:  Continuing  improvement-, six 

thousand  dollars. 
Detroit  River.       Improving  Detroit  River,  Michigan :  Continuing  improvement,  thirty- 

seven  thousand  five  hundred  dollars. 
Saint  Clair     Improving  Saint  Clair  Ship-Canal  Michigan:  Continuing  improve* 
Ship-Canal.  ment,  eighteen  thousand  seven  hundred  and  fifty  dollars. 

Saint     Mary's     Improving  Saint  Mary's  River,  Michigan  :  Continuing  improvement 
River.  by  a  new  lock  aud  approaches,  two  hundred  and  fifty  thousand  dollar*. 

Hay  Lake  Chan-     Improving  Hay  Lake  Channel,  Michigan :  Continuing  improvement, 
nel.  one  hundred  and  fifty  thousand  dollars. 

Saginaw  River.     Improving    Saginaw  River,   Michigan:    Continuing  improvement, 
thirty-three  thousand  seven  hundred  and  fifty  dollars ;  of  which  sixteen 
thousand  eight  hundred  and  seventy-five  dollars  are  to  be  used  above 
Bay  City,  and  five  thousand  dollars  in  improving  the  west  channel 
along  West  Bay  City. 
Hoard  of  engi-     The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  Board 
neere   to  report  0f  three  engineers  from  the  United  States  Army  whose  duty  it  shall  he 
Portland'  ^Lake  *°  exam*ne>  *n  ftU  their  relations  to  commerce,  the  two  improved  watef- 
Improvement  wavs  known  as  the  Portage  Lake  and  River  Improvement  Company 
Company    Canal  Canal  and  the  Lake  Superior  Ship-Canal  Railway  and  Iron  Company 
J?d  2ml n  ^F6"  Canal,  being  the  improved  harbors  of  refuge  and  the  water  communi- 
rior  Ship  canaL    cation  aerogg  Keweenaw  Point,  from  Keweenaw  Bay  to  Lake  Superior, 

by  way  of  Portage  River  and  Lake,  in  the  State  of  Michigan,  with  a 
view  to  making  the  same  a  free  passage-way  aud  harbors  of  refuge  *j° 
consider  their  value  and  all  other  matters  connected  with  their  useful- 
ness to  navigation,  and  which  shall  give  information  as  to  the  expedi- 
ency of  the  work  and  the  desirability  of  their  acquisition  and  improve- 
ment. The  said  board  shall  report  to  the  Secretary  of  War,  who  shall 
lay  its  report  before  Congress  at  its  next  session,  together  with  the 
views  of  himself  and  the  Chief  of  Engineers  of  the  United  States  Army 
thereon ;  and  ten  thousand  dollars,  or  so  much  thereof  as  may  be  nec- 
essary, is  hereby  appropriated  for  this  purpose. 
Chippewa Biv-  Improving  Chippewa  River,  Wisconsin:  Continuing  improvement 
er  from  the  Dalles  Dam  to  its  mouth,  eighteen  thousand  seven  hundred 

and  fifty  dollars. 


LAW8   AFFECTING   CORPS   OF    ENGINEERS.  457 

,    Improving  Fox  River,  Wisconsin:  Continuing  improvement  below     Fox  River. 
i  Msntello,  on  the  approved  plan,  fifty-six  thousand  two  hundred  and 
|  ifty  dollars.    And  the  Secretary  of  War  is  hereby  directed  to  have  the    Survey   to   be 
examination  and  survey  of  the  Wisconsin  River  from  Portage  to  the  completed  as 
|  south,  now  being  made  by  a  board  of  engineers,  completed  as  soon  as  JJJ11  M  P**0™*- 
i  fiacticable,  and  a  report  thereof  made  on  or  before  the  meeting  of  the 
!  next  session  of  Congress.    And  the  sum  of  six  thousand  dollars  of  the 
>  above  appropriation,  or  so  much  thereof  as  may  be  necessary,  may  be 
;  expended  at  or  near  Portage  City  to  prevent  the  overflow  of  the  Wis- 
i  eonsin  River  into  the  Upper  Fox  River,  so  as  to  prevent  injury  to  the 
!  Government  works  on  Fox  River ;  and  this  expenditure  may  be  made 
;  separately,  or,  if  deemed  more  economical  by  the  Secretary  of  War,  in 
!  aiding  to  any  protecting  works  which  may  be  made  by  the  State  of 
Wisconsin. 

Improving 8aint  Croix  River,  Wisconsin  and  Minnesota :  Continuing    Sal n t  Croix 
{■Movement,  seven  thousand  five  hundred  dollars.  River. 

Improving  Wabash  River,  Indiana  and  Illinois :  Continuing  work  on    Wabaah  Biver. 
i  lack  and  dam  at  Grand  Rapids,  and  on  the  river  from  Grand  Rapids, 
to  its  month,  sixty  thousand  dollars,  and  nine  thousand  dollars  to  be 
expended  on  the  river  at  Gray ville. 

\   Improving  White  River,  Indiana:  Continuing  improvement,  below     white  River. 
Hatletoa,  seven  thousand  five  hundred  dollars. 

Improving  Calumet  River,  Illinois:  Continuing  improvement,  thirty     Calumet  River, 
thousand  dollars  ;  of  which  eleven  thousand  two  hundred  and  fifty  dol- 
lars are  to  be  used  between  the  Forks  and  one-naif  mile  east  of  Ham- 
mond, Indiana,  five  thousand  six  hundred  and  twenty-five  dollars  of 
which  are  to  be  used  in  dredging  the  river  between  the  Forks  and  the 
State  line  of  Illinois  and  Indiana,  and  five  thousand  six  hundred  and 
twenty-five  dollars  on  the  river  at  Hammond,  Indiana :  Provided,  how-    Proviso*. 
iter,  That  no  part  of  said  sum,  nor  any  sum  heretofore  appropriated, 
except  the  said  eleven  thousand  two  hundred  and  fifty  dollars,  for  the 
river  above  the  Forks  shall  be  expended  until  the  entire  right  of  way, 
asset  forth  in  Senate  Executive  Document  Number  Nine,  second  session     Right  of  way  to 
Forty-seventh  Congress,  shall  have  been  conveyed  to  the  United  States  be  first  secured. 
free  of  expense,  and  the  United  States  shall  be  fulls/  released  from  all 
liability  for  damages  to  adjacent  property-owners,  to  the  satisfaction  of 
the  Secretary  of  War ;  and  if  any  of  the  owners  of  real  estate  required 
to  be  taken  or  that  is  damaged  for  the  purpose  of  straightening  or 
widening  that  portion  of  the  Calumet  River  for  which  the  appropria- 
tion herein  is  now  made,  cannot  be  induced  to  convey  to  the  United 
States  soch  real  estate  so  required,  and  release  their  claim  for  damages 
caused  by  said  improvement,  or  should  the  owner  or  owners  be  incapa- 
ble of  eonveying  and  releasing,  or  should  his  or  her  name  or  residence 
be  unknown,  or  he  or  she  be  a  non-resident  of  the  State  of  Illinois,  it    Condemnation 
shall  then  be  the  duty  of  the  United  8tates  attorney  for  the  northern  proceedings, 
district  of  Illinois  to  immediately  file  a  petition  in  any  court  having 
Jurisdiction  thereof,  in  the  manner  and  as  authorized  by  the  laws  of  the 
State  of  Illinois  in  such  cases,  for  the  purpose  of  ascertaining  the  just 
compensation  to  be  paid  the  respective  owneis  of  the  land  taken  or 
damaged :  Provided,  however,  That  the  other  owners  of  property  aud 
(artics  interested  in  said  improvement  shall  first  execute  a  boud  to  the 
United  States,  to  be  approved  by  the  Secretary  of  War,  for  the  payment 
of  the  costs  of  such  proceedings,  and  to  pay  any  judgment  that  may  be 
rendered  therein  ,*  and  on  failure  to  do  so  the  proceedings  shall  be  dis- 
missed. 

Improving  Illinois  River,  Illinois :  Continuing  improvement,  one  hun-    Illinois  River, 
dnd  and  twelve  thousand  five  hundred  dollars ;  of  which  sum  three 
thousand  seven  hundred  and  fifty  dollars  may  be  expended  in  dredging 
tte  river  in  front  of  Peoria. 

The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  Board  ■  Board  of  engi- 
of  three  engineers  from  the  United  States  Army  whose  duty  it  shall  be  n®?™toJ?poJ*£n 
to  examine,  in  all  their  relations  to  commerce,  the  Illinois  and  Michigan  Hennepin  Canal* 
Canal,  and  the  proposed  Hennepin  Canal,  to  consider  their  value  and 
sH  other  matters  connected  with  their  usefulness  to  navigation,  and 
■kail  report  upon  the  acquisition  and  improvement  of  the  Illinois  and 
Michigan  Canal  and  the  construction  of  the  Hennepin  Canal.    The  said 
Board  shall  report  to  the  Secretary  of  War,  who  shall  lay  its  report  before 
Congress  at  its  next  session,  together  with  the  views  of  himself  and  the 
Chief  of  Engineers  of  the  United  States  Army  thereon ;   and  fifteen 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
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Provtio  appropriated  for  this  purpose:  Provided:  That  nothing  in  this  para- 

graph shall  be  construed  an  committing  the  Government  to  the  itiij 
improvement. 
G  a  s  c  o  nade     Improving  Gasconda  River,  Missonri :  Continuing  improvement,! 
Riv6r-  thousand  five  hundred  dollars. 

Osage  River.        Improving  Osage  River,  Missonri :  Con  tinning  improvement  by 

ging  and  removing  obstructions,  ten  thousand  dollars. 
Bed  River  of     Improving  Red  River  of  the  North,  Minnesota :  Continuing  impron-| 
the  North.'  ment  from  Sreckenridge  to  the  northern  boundary-line  of  tneUi 

States,  including  dredging,  removal  of  snags  and  bowlders,  and 
struction  of  wing-dams,  and  so  forth ;  and  the  money  heretofore  an] 
priated  for  locks  and  dams  is  hereby  made  available  for  tbie  pi 
Yel  1  owe  tone     Improving  Yellowstone  River  between  Glendi  ve  and  the  month, 
River.  tana:  Continuing  the  improvement,  eighteen  thonsand seven hm 

and  fifty  dollars. 
Mokelumne     Improving  Mokelumne  River,  Californ ia,  by  removing  obstrai 
River-  two  thousand  five  hundred  dollars. 

Sacramentoand     Improving  8acramen to  and  Feather  Ri vers,  California,  forty  tboi 
Feather  Rivers,   dollars  of  the  money  heretofore  appropriated  for  improving  said  rii 

that  may  remain  unexpended  at  the  end  of  the  present  fiscal  year, 
snagging  and  dredging  operations  and  the  cost  of  the  proceedings ' 
inafter  authorized,  also  ten  thonsand  dollars  to  complete  dredges 
thorized  by  act  of  July  fifth,  eighteen  hundred  and  eighty- four;  thel 
a  nee  of  said  unexpended  money  not  to  be  used  until  the  Secretary  of  Wi 
Secretary  of  be  satisfied  that  hydraulic  mining  hurtful  to  navigation  has  ceased  < 
flAdthV^  rf*18  ""^  rivers  and  their  tributaries.    If  he  be  not  so  satisfied,  he  is  heie. 
hvdiiuUcminhig  instructed  to  institute  suoh  legal  proceedings  as  may  be  necessary  i 
baa  ceased,  prevent  the  washing,  sluicing,  dumping,or  discharging  detritus,  delr 

Legal  proceed-  or  slickens,  caused  by  or  arising  from  suoh  hydraulic  mining,  intoeit 
logs  to  prevent.  0f  ggjfl  rivers  or  any  of  its  tributaries,  or  into  the  San  Joaquin  River < 

any  of  its  tributaries,  or  in  or  to  such  place  or  situation  from  which  i 
detritus,  debris,  or  slickens  may  be  liable  to  be  washed  or  carried 
storms  or  floods  into  either  of  said  rivers  or  tributaries ;  and  he  is  hei 
instructed  to  use  out  of  said  sum  as  much  as  may  be  necessary  for 
purpose.  # 

San  Joaquin  Improving  Sau  Joaquin  River  and  Stockton  and  Mormon  Slong] 
River;  Stockton  California:  Continuing  improvement,  eighteen  thousand  seven  bi 
i,**n*ormon  dred  and  fifty  dollars. 

Canal  at  Caa-  Improving  canal  at  the  Cascades,  Oregon:  Continuing  improvemi 
oadea,  Oreg.        one  hundred  and  eighty-seven  thousand  live  hundred  dollars. 

Coiumbi  a     Improving  the  Upper  Columbia  River,  including  Snake  River, 
River.  gon  and  Wash  i ngton  Terri tory :  Con ti  n  ui ng  improvement  ten  thooi 

dollars. 

Improving  the  mouth  of  the  Columbia  River,  Oregon,  one  hm 
and  eighty-seven  thousand  five  hundred  dollars. 
Willamette     Improving  Lower  Wilamette  River,  and  Columbia  River  below! 
and  Col  am  bi  a  land,  Oregon :  Continuing  improvement,  seventy-five  thonsand  doll 
IK™™*  of  which  sum  twenty- one  thousand  dollars  for  a  snag-boat  to  be  i 

Snag-boat.        on  the  Willamette  and  Columbia  Rivers,  and  five  thousand  dollars 

be  expended  on  the  river  in  front  of  Portland. 
Willammette     I,DProvin9  tne  Upper  Willamette  River  above  Portland,  Oi 
River,  above^ont*nu'nff  improvement,  ten  thousand  dollars. 
Portland. 

„,  _,  Improving  Coqnille  River,  Oregon:  Continuing  improvement,  tw< 

c^meRiVOT- thousand  dollaw.  * 

Chehalia River     Improving  Chehalis  River,  Washington  Territory:  Continuing U 

proveuient,  two  thousand  five  hundred  dollars. 
n     114.   -oi  Improving  Cowlitz  River,  Washington  Territory:   Continuing  U 

oowiite  mver.  provemeufc>  two  thousand  dollars. 

8k  ait.  steiiA?     Improving  Skagit,  Steilaquanmh,  Nootsack,  Snohomish,  and  8i 

quamfib     j^Jot!  qualmie  Rivers,  Washington  Territory :  Continuing  improvement, 

sack,  Snohomish,  thousand  dollars. 

and    Snoqnalmie 

Rivers. 
Missouri     Improving  Missouri  River  from  its  mouth  to  Sioux  City:  Continuing 

River.  improvement,  including  necessary  work  at  Omaha,  Atchison,  Saint  Jo* 

seph,  Fort  Leaven  worth  Reservation,  Arrow  Rock,  Kansas  City,  Piatt* 
mouth,  Brownsville,  and  Nebraska  City,  three  hundred  and  seventy- 
five  thousand  dollars:  to  be  expended  under  the  direction  of  the  Secre- 
tary of  War,  in  accord  an  ce  with*plaus  and  estimates  to  be  furnished  by 
the  Missouri  River  Commission. 
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Improving  Missouri  River  from  Sioux  City  to  Fort  Beaton :  Contimi-  From  Si ojx 
ing  improvement,  sixty  thousand  dollars,  under  the  direction  of  the™rtoFortBen- 
8eoretary  of  War. 

For  removing  obstructions  in  the  Missouri  River,  twenty-two  thou-  ,5®5°y*?&  ob* 
•and  five  handled  dollars.  ™   T 

Improving  the  Ohio  River:  Continuing  improvement,  three  hundred    0ni°  Rlver- 
sod  seventy-five  thousand  dollars ;  out  of  which  sum  thirty-seven  thou- 
•and  Ave  hundred  dollars  are  to  be  expended  at  Grand  Chain  in  remov- 
;  ing  rocks  and  other  obstructions  to  navigation  at  that  locality ;  also 
eighteen  thousand  seven  hundred  and  fifty  dollars  may  be  expended  in 
oonstructing  or  aiding  in  the  construction  of  such  an  embankment  on  the 
south  side  of  the  Great  Miami  River,  near  its  junction  with  the  Ohio,  as 
may  be  neeessary  to  confine  the  waters  of  the  Great  Miami  in  great  floods 
to  the  general  course  of  its  channel  at  or  near  the  Ohio,  to  the  end  that 
ike  formation  of  the  bar  in  the  Ohio  River  now  forming  and  obstruct- 
ing navigation  may  be  arrested;  also  thirty-seven  thousand  five  hun- 
dred dollars,  or  so  mnch  thereof  as  may  be  necessary,  of  said  appro- 
E'ation  shall  be  expended  in  constructing  five  ice-piers,  pursuant  to    loo-piers. 
>  present  or  prospective  plans  of  the  Chief  of  Engineers,  at  or  near 
;  the  following  places,  to- wit:  One  at  Pomeroy,  Ohio;  one  at  Middleport, 
I  Ohio;  one  at  Gallipolis,  Ohio;  and  one  at  Irontou,  Ohio;  and  one  at    jy^^ 
'  or  near  Ashland,  Kentucky,  on  the  south  side  of  the  Ohio  River:  Pro- 
fioVrf,  That  the  Secretary  of  War  is  hereby  authorized  aud  directed  to 
!  obtain,  if  he  can  do  so  without  cost  to  the  United  States,  perpetual 
!  bases  or  conveyances  of  the  riparian  rights  of  the  property-owners  at  ri5,ip  B  r  *  R  n 
each  of  said  localities,  in  the  event  said  ice-piers,  or  any  one  of  them,    g 
;  shall  be  located  where  there  is  no  improved  landing-place:  And  pro- 
tiM  further,  That  at  localities  where  there  are  improved  landings  he    Belinquiah- 
i  shall  first  obtain  a  relinquishment  of  wharfage  rights  and  dues  in  favor  ment  of  wharf- 
;  of  water-craft  seeking  protection  from  damage  by  ice;  and  no  parr,  of  age  rights. 
;  ibis  appropriation  shall  be  used  for  such  purpose  until  the  foregoing 
!  conditions  are  complied  with.    Also,  out  of  said  appropriation  for  the 
Ohio  River  eighteen  thousand  seven  hundred  and  fifty  dollars  for  re- 
moving obstruction  at  the  mouth  of  Licking  River;  also  eleven  thou- 
sand two  hundred  and  fifty  dollars  for  completing  fee-harbor  at  Four- 
Mile  Bar,  near  Cincinnati ;  also  twenty  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary ,  for  Da  v  is  Island  Dam .  MississlDoi 

For  continuing  operations  upon  the  reservoirs  at  the  headwaters  of  reservoir. 
the  Mississippi   Rive  ,  thirty-seven  thousand  five  hundred  dollars :     p^^ 
Prodded,  That  in  the  opinion  of  the  Chief  of  Engineers  the  expendi- 
ture of  I  his  appropriation  aud  the  ultimate  completion  of  this  part  of 
the  reservoir  system  will  adequately  improve  navigation. 

For  operating  snag-boat  on  Upper  Mississippi  River,  twenty-two  gj«p??3ver 
thousand  five  hundred  dollars.  i? 

;     Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids :  RJ7erfrom  Saint 
\  Conrinning  improvement,  three  hundred  and  eighty-two  thousand  fivepanl   to    Dei 
j  hundred  dollars ;  of  which  sum  six  thousand  dollars  or  so  much  thereof  Moines  Rapids. 
;  as  may  be  necessary,  shall  be  applied  to  the  removal  of  the  rock  at 
I  Buck  Creek  Chain,  at  the  Rock  Island  Rapids;  and  of  which  sum  the 
I  farther  amount  of  fifteen  thousand  dollars,  or  so  much  thereof  as  may 
\  be  neeessary,  may  be  used  by  the  Secretary  of  War,  in  his  discretion, 
i  for  continuing  the  practical  test  of  the  flume  invented  by  M.  J.  Adams,     Test  of  flume. 
J  the  said  test  to  be  made  under  the  supervision  and  direction  of  said 
[Adams;  but  if  not  so  used  the  sum  shall  remain  as  a  part  of  said  ap- 
1  Propriatiou,  aud  be  used  for  the  purposes  first  in  this  paragraph  speci- 

Improving  Mississippi  River  at  Des  Moines  Rapids  Canal,  under  the  -p?**88*  Js  if  pl 
!  modified  project,  twenty -six  thousand  two  hundred  and  fifty  dollars;  Moines*  Rapids 
I  of  which  sum  fifteen  thousand  dollais  are  to  be  used  for  pier  construe-  CanaL 
!  tion,  in  extending  the  outer  wall  of  canal  to  the  pivot-pier  of  the  bridge. 

For  dry-dock  at  Des  Moines  Rapids,  forty-eight  thousaud  seveu  bun-    Drj  dock* 
Ared  and  fifty  dollars. 

Improving  ice-harbor  at  Dubuque,  Iowa,  the  unexpended  balance,  or    Io*-harbor,  Du- 
so  much  thereof  as  shall  be  necessary,  shall  be  applied  to  paving  in-  bu<l1ie* 
J  •toad  of  riprapping  said  ice-harbor. 

Improving  Mississippi  River  from  Des  Moines  Rapids  to  the  month  of  _* r  °  m  ^Pf^ 
the  Illinois  River,  including  the  river  at  Quincy  Bay  and  the  removal  to<j^jnlols  ^6r8 
of  the  bars  at  the  month  of  Whipple  Creek  and  Hamburg  Bar,  includ- 
ing also  the  strengthen  ing  of  Sny  Island  Levee  where  it  crosses  Snicarte 
ffloogh  and  other  sloughs:  Continuing  the  improvement,  one  hundred 
•od  fifty  thousand  dollars. 
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Provitoi. 


Levees. 


From    Illinois     Improving  Mississippi  River  from  the  month  of  the  Illinois  River  to 
River    to    uhio  tf^  mouth  of  the  Ohio  River,  including  the  completion  of  the  work  at 
v  r*  Alton,  and,  at  the  discretion  of  the  Secretary  of  War,  the  protection  of 

the  Illinois  shore  opposite  the  mouth  of  the  Missouri  River :  Continuing 
improvement,  three  huud  red  and  seventy -live  thousand  doll  are;  of  which 
thirty-seven  thousand  five  hundred  dollars,  or  so  much  thereof  as  may 
be  necessary,  to  be  expended  in  extending  the  work  for  the  protection 
of  the  east  ward  ly  bauk  of  the  Mississippi  River  at  Cairo,  and  the  pre- 
vention of  its  wash  or  erosion,  commencing  at  the  southerly  end  of  the 
present  Government  revetment  work  and  continuing  down  stream,  and 
twenty-two  thousand  five  hundred  dollars  for  continuing  improvement 
at  Cape  Girardeau,  Missouri,  and  Montana  Point,  Illiuois:  Prondd, 
That  the  Secretary  of  War,  in  his  discretion  may  use  not  to  exceed 
seventy-five  thousand  dollars  of  said  sum  of  three  hundred  and  seventy- 
five  thousand  dollars  to  correct  the  current  of  the  river  and  improve  the 
channel  at  Saint  Louis. 
From  Head  of  Improving  Mississippi  River  from  Head  of  the  Passes  to  the  month 
Ohi  %8868  t0  °f  the  Ohio  River:  Continuing  improvement,  two  million  dollars;  which 
°  Jllve^•  sum  shall  be  expended  under  the  direction  of  the  Secretary  of  War.  in 
accordance  with  the  plans,  specifications,  and  recommendations  of  the 
Mississippi  River  Commission :  Provided,  That  no  portion  of  this  appro- 
priation shall  be  expended  to  repair  or  build  levees  for  the  purpose  of 
reclaiming  lands  or  preventing  injury  to  lands  or  private  property  by 
overflows:  Provided,  however,  That  the  Commission  is  authorized  to 
repair  and  build  levees  if,  in  their  judgment,  it  should  be  done  as  part 
of  their  plan  to  afford  ease  and  safety  to  the  navigation  ami  commerce 
of  the  river  and  to  deepen  the  channel.  And  provided  further.  That 
no  works  of  bank  protection  or  revetment  shall  be  executed  in  said 
reaches  or  elsewhere  until  after  it  shall  be  found  that  the  cotnpletioi 
of  the  permeable  contracting  works  and  uniform  width  of  the  high- 
water  channel  will  not  secure  the  desired  stability  of  the  river  biDSs: 
Provided,  however,  That  nothing  herein  contained  shall  prevent  the  con- 
struction of  revetment  works  where  the  banks  are  caving  at  Greenville 
Reach,  Delta  Point,  in  front  of  the  cities  of  Vicksburg,  Memphis,  Hick- 
man, and  ColumhiidT:  And  provided  further,  That  contraction  works  shall 
be  built  at  the  same  time  in  the  wide  portions  of  the  river  immediately 
above  the  said  revetment  works.  Of  the  amount  herein  appropriated 
for  the  Lower  Mississippi,  seventy-five  thousand  dollars  are  to  be  ex- 

S ended  in  continuing  the  work  in  progress  at  New  Orleans;  one  haft- 
red  and  eighty-seven  thousand  five  hundred  dollars  for  the  rectifica- 
tion of  the  Red  and  Atchafalaya  Rivers  by  preventing  further  enlarge- 
ment of  the  latter  stream  and  restricting  its  outlet  capacity,  and  for 
keeping  open  a  navigable  channel  through  the  mouth  of  Red  or  (M 
River  iuto  the  Mississippi;  thirty-seven  thousand  five  hundred  dollan 
in  improving  navigation  in  the  Greenville  Reach,  by  preventing  the 
bank  at  Greenville  from  further  caving;  seventy- five  thousand  dollars 
in  deepening  the  channel  at  Vicksburg  by  dredging  through  the  bar 
existing  there ;  but  this  last-named  sum  shall  not  be  expended  unless 
after  another  examination  or  survey  the  Commission  shall  deem  it  ad- 
visable :  and  if  they  shall  not,  then  thirty -seven  thousand  five  hun- 
dred dollars  shall  be  expended  in  the  improvement  of  navigation  at 
Vicksburg  by  constructing  suitable  dikes  and  other  appropriate  works, 
and  fifty -six  thousand  two  hundred  and  fifty  dollars  in  completing  the 
work  on  the  river  at  Memphis :  also  eighteen  thousand  seven  hundred 
and  fifty  dollars  for  work  on  tne  river  at  Hickman,  and  eighteen  thou- 
sand seven  hundred  and  fifty  dollars  for  work  on  the  river  at  Colum- 
bus, Kentucky. 

For  examinations  and  surveys  at  South  Pass,  of  the  Mississippi  River, 
S*SSlS?i!on8  pursuant  to  the  act  of  March  third,  eighteen  hundred  and  seventy- five, 
ten  thousand  dollars. 
.  For  survey  of  the  Mississippi  River  from  the  Head  of  the  Passes  to  ita 

Pastes  to  head*  neaawarter8 :  Continuing  survey  thirty  thousand  dollars, 
waters. 
Changing.  For  gauging  the  waters  of  the  Lower  Mississippi  River  and  its  trib- 

utaries, as  provided  for  in  joint  resolution  of  the  twenty -first  of  Febru- 
ary, eighteen  hundred  and  seventy-one,  five  thousand  dollars. 
Removal  o  f     For  continuing  the  removal  of  snags,  wrecks,  and  other  obstruction* 
snags,  etc.  jn  ^ne  Mississippi  River,  fifty-six  thousand  two  hundred  and  fifty  dol- 

Columbia  Rlv-  *ar8« 
er,  gauging.  For  gauging  the  waters  in  the  Columbia  River,  one  thousand  dollars. 


South  Pass. 
Examinati< 
and  surveys. 

Survey  from 
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Sec.  2.  That  in  places  where  harbor-lines  have  not  been  established,     Harbor  lines  to 
and  where  deposits  of  debris  of  mines  or  stamp  works  can  be  made  with-  **  ®«tablianea. 
out  injury  to  navigation,  within  lines  to  be  established  by  the  Secretary 
of  War,  said  officer  may,  and  is  hereby  authorized  to,  cause  such  liues 
to  be  established ;  and  within  such  lines  such  deposits  may  be  made, 
under  regulations  to  be  from  time  to  time  prescribed  by  bim. 

8lC.  3.  It  shall  not  be  lawful  to  cast,  throw,  empty,  or  unlade,  or    New  York  har- 
eanse,  suffer,  or  procure  to  be  cast,  thrown,  emptied,  or  unladen,  either    Prohibiting de- 
from  or  out  of  any  ship,  vessel,  lighter,  barge,  boat,  or  other  craft,  or  positein. 
from  the  shore,  pier,  wharf,  or  mills  of  any  kind  whatever,  any  ballast, 
•tone,  slate,  gravel,  earth,  slack,  rubbish,  wreck,  filth,  slabs,  edgings; 
sawdust,  slag,  or  cinders,  or  other  refuse  or  mill- waste  of  any  kind,  into 
New  York  Harbor :  Provided,  That  nothing  herein  contained  shall  ex-    Provito. 
fend,  or  be  construed  to  extend,  to  the  castiugout,  unlading,  or  throw-    Not  to  prevent 
ing  out  of  any  ship  or  vessel,  lighter,  barge,  boat,  or  other  craft,  any  unProvemenle' 
atones,  rocks,  bricks,  lime,  or  other  materials  used,  or  to  be  used,  in  or 
toward  the  building,  repairing,  or  keeping  in  repair,  any  quay,  pier, 
wharf,  weir,  bridge,  building,  or  other  work  lawfully  erected  or  to  be 
erected  on  the  banks  or  sides  of  said  harbor,  or  to  the  casting  out,  un- 
loading or  depositing  of  any  material  excavated  for  the  improvement 
of  navigable  water*,  into  such  places  and  in  such  manner  as  may  be 
deemed  by  the  United  States  officer  supervising  the  improvement  of 
•aid  harbor  most  judicious  and  practicable  and  for  the  best  interests  of 
such  improvement.  « 

Sec.  4.  The  Secretary  of  War  shall  prescribe  such  rules  and  regula-    Regulations, 
tions  as  may  be  necessary  to  secure  a  judicious  and  economical  expendi-  ^SiJjfvkgJEI?" 
tare  of  the  money  herein  appropriated,  and  shall  cause  to  be  made  and  tary  of  ^rAr>  to 
submitted  to  Congress  annual  reports,  together  with  maps  and  plans,  aecare   eoonomi- 
inclading  the  report  of  the  Mississippi  River  Commission,  on  or  before  cal   expenditure 
December  first,  giving  detailed  statements  of  the  work  done,  contracts  ^appropriation, 
made,  the  expenditures  thereunder  or  otherwise,  and  balarfces  of  money 
on  hand  op  to  Noveinberiirst,  and  the  effect  of  such  work,  together  with 
•och  recommendations  as  he  may  deem  proper.     He  shall,  at  the  same 
time,  report  to  Congress  all  cases  iu  which  piers,  breakwaters,  locks,  and 
dams,  or  other  structures  or  works  built  or  made  by  the  United  States 
io  aid  of  commerce  or  navigation  are  used,  occupied,  or  injured  by  a 
corporation  or  an  individual,  and  the  extent  and  mode  of  such  use, 
occupation,  or  injury.    He  shall  report,  at  the  same  time,  whether  any 
bridges,  causeways,  or  structures  now  erected  or  in  process  of  erection 
do  or  will  interfere  with  free  and  safe  navigation. 

8ic.5.  It  shall  be  the  duty  of  the  Secretary  of  War  to  apply  the    Work  to  be 
money  herein  appropriated  for  improvements  other  than  surveys  and  ©? ottorwte1*** 
estimates,  in  carrying  on  the  various  works,  by  contract  or  otherwise, 
as  may  be  moat  economical  and  advantageous  to  the  Government. 
Where  said  works  are  done  by  contract,  snch  contract  shall  be  made 
after  sufficient  public  advertisement  for  proposals,  in  such  manner  and 
form  as  ttfe  Secretary  of  War  shall  prescribe ;  and  such  contracts  shall    contracts. 
be  made  with  the  lowest  responsible  bidders,  accompanied  by  such  se- 
curities as  the  Secretary  of  War  shall  require,  conditioned  for  the  faith- 
ful prosecution  and  completion  of  the  work  according  to  such  contract, 
and  for  the  prompt  payment  of  all  liabilities  incurred  in  the  prosecution 
thereof  for  labor  and  material. 

Sec.  ti.  The  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to     Examinations, 
cause  examinations  or  surveys,  or  both,  to  be  made,  and  the  cost  of  im-  and  surveys, 
provements  to  be  estimated,  at  the  following  localities,  to  wit : 

In  the  States  of— 

ARKANSAS.  Arkansas. 

Re-examination  of  Little  River. 

The  lakes  connecting  with  Red  River,  between  Shreveport,  Louisiana, 
and  Fulton,  Arkansas. 
Re-examination  of  Ouachita  above  Camden,  Arkausas. 
8aline  River. 
Cache  River. 

CALIFORNIA.  California. 

San  Pedro  Bay  near  the  entrance  to  Wilmington  Harbor,  with  a  view 
to  establishing  an  outer  harbor  for  the  protection  of  deep-draught  ves- 
sels. 

Mouth  of  Smith's  River. 

Crescent  City  Harbor,  with  a  view  to  a  sea-wall  from  Batterv  Point 
to  Flat  Rock. 
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Connecticut. 


CONNECTICUT. 


Dakota. 

Delaware. 
Florida, 


Five-Mile  River  Harbor. 

Resurvey  of  Duck  Island  Harbor,  on  Loug  Island  Sound,  including 
plans,  specifications,  and  estimate  of  cost  for  making  the  same  a  har- 
bor of  refuge. 


James  River. 
Duck  Creek. 


DAKOTA  TERRITORY. 


DELAWARE. 


FLORIDA. 

Punta  Rassa  Harbor. 

Resurvey  of  Tampa  Bay,  including  Hillsborough  River  up  to  the  city 
of  Tampa. 

Resurvey  of  outer  and  inner  bars  at  Pensacola. 

Charlotte  Harbor,  including  San  Carlos  Bay. 

Clear  Water  Harbor,  including  Anclote  and  Saint  Joseph's  Bays  sod 
the  Narrows  into  Boga  Ciega  Bay. 

Wakulla  River  from  its  mouth  to  Wakulla  Springs. 

Survey  of  the  channel  from  Haul-over,  on  Indian  River,  to  Gilbert's 
Bar. 

Saint  Augustine,  for  a  deep  sea-channel  on  the  outer  bar. 


Georgia. 


Illinois, 


Indiana 


Kentucky. 


Louisiana. 


GEORGIA. 

Savannah  River  from  cross-tides  above  Savannah  to  the  bar,  with  a 
view  to  obtaining  twenty  eight  feet  of  water  in  the  channel. 
Flint  River  from  Montezuma  to  Old  Agency. 
From  Doboy  Island  to  Doboy  Bar. 
Jekyl  Creek. 

ILLINOIS. 

Farm  Creek,  with  a  view  to  changing  its  course. 

Kaskaskia  River  from  New  Athens  to  mouth. 

Bars  in  Hamburg  Bay. 

Calumet  River  from  the  forks  of  the  river  near  its  entrance  to  Lake 
Calumet  to  Riverdale ;  also  Calumet  River  from  Riverdale  to  Bine 
Island. 

Mississippi  River  at  Rush  Island  Bend  and  Ivy  Landing,  with  a  view 
to  confining  and  deepening  the  channel. 

INDIANA. 

For  a  survey  of  the  Ohio  River,  near  the  city  of  Evansville,  Indians, 
with  a  view  to  determine  what,  if  anything,  will  be  necessary  to  pre- 
vent a  change  of  the  channel  of  the  river  in  front  of  that  city. 

KENTUCKY. 

Pond  River. 

The  Secretary  of  War  is  directed  to  report  to  the  next  session  of  Con- 
gress whether  or  not  the  Government  dry-dock  at  the  Louisville  and 
Portland  Canal  is  adequate  for  the  purposes  of  commeroe,  and  what 
alterations,  if  any,  are  necessary,  and  the  cost  of  making  the  same. 

Licking  River  from  Farmer's  to  West  Liberty. 

Salt  River. 

For  ice  harbor  at  Paducah,  Kentucky. 

The  bar  at  the  mouth  of  Limestone  Creek,  in  the  harbor  of  May* 
ville. 

LOUISIANA. 

Little  River. 

Bayou  Rouge. 

Dugdemona  River. 

Mouth  of  Bayou  Plaquemine,  with  a  view  to  its  connection  with  the 
Mississippi  River  by  looks;  also  Bayou  Plaquemine  and  other  connect* 
ing  streams,  to  form  the  best  route  to  Grand  Lake. 

Bague  Falia  from  present  landing  to  Covington. 
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Calcasieu  Pas*,  the  two  bars  obstructing  the  navigation  thereof. 

Mouth  of  Calcasieu  River,  the  bar  obstructing  its  mouth. 

Bayou  Terrebonne  from  Honma  to  Thibodeaux. 

Bayou  Teche  from  Saint  Martinsville  to  Fort  Barre. 

Mouth  of  Bayon  La  Fourche,  with  a  view  to  the  construction  of  a 
lock  and  dam ;  Clear  Lake,  Black  Bayou,  Red  Bayou,  Black  Lake,  and 
Kelley  Bayou,   to  reopen   navigable  communication  between  those 
streams  and  Red  River;  Bayou  La  Fourche,  to  secure  navigation  at  low  • 
water. 

Cornay  River. 

Onchita  River  front  Camden  tomouth,  with  a  slack  water  navigation. 

Bayou  Vermillion,  to  secure  navigation  from  Abbeville  to  the  rail- 
road bridge  of  the  Louisiana  and  Texas  Railroad. 

Bayou  Rondeway. 

Cypress  Bayou. 

Bayou  Vidal. 

MAINE.  Mai  e. 

Bayoduce  River  between  the  towns  of  Penobscot  and  Brooks vi lie. 

Big  Rapids  of  Saint  John's  River. 

Camden  Harbor. 

Rockport  Harbor. 

Kennebec  River  at  Bath,  and  from  Augusta  to  lower  end  of  Perkin's 
Island. 

Saint  George's  River  from  Warren  to  to  Thomaston. 

Matinicus  Isle,  with  a  view  to  a  harbor  of  refuge. 

Penobscot  River  from  Bangor  to  Bucksport  Narrows.  • 

Saint  Croix  River  from  Ferry  Point  Bridge,  at  Calais,  to  Breakwater 
Ledge. 

Bar  Harbor,  Maine,  with  the  view  to  establishing  a  breakwater  and 
deepening  the  waters  of  said  harbor,  and  especially  the  channel  be- 
tween Rodick's  Island  and  Mount  Desert  Island. 

MARYLAND.  Maryland. 

Cambridge  Harbor. 
Fairlee  Creek. 

Patoxent  River  from  Benedict  to  Hills  Landing. 
For  widening  the  channel  of  Baltimore  Harbor  to  six  hnndred  feet. 

MASSACHUSETTS.  Massachusetts. 

Manchester  Harbor. 
Duxbury  Harbor. 
Wellflett  Harbor. 
Falmouth  Harbor  of  Refuge. 
Vineyard  Haven  Harbor. 
Cottage  City  Harbor. 
Menemsha  Harbor  of  Refuge. 
Taunton  River. 
Winthrop  Harbor. 
New  Bedford  Harbor. 

MICHIGAN.  Michigan. 

Bar  in  Saint  Clair  River  opposite  Saint  Clair  City. 

Grand  River. 

North  River  between  Essex  and  North  Bridges. 

Biddle*8  Point  at  Mackinac  Harbor,  with  a  view  to  a  breakwater. 

Harbor  at  Forest ville,  Lake  Huron. 

Pigeon  River. 

Month  of  Black  River,  Saint  Clair  County. 

Carp  River  at  Lelaud,  with  a  view  to  affording  an  entrance  to  Carp 
I*ke  for  harbor  of  refuge. 

Lake  Michigan  at  Empire,  with  a  view  to  cutting  the  channel  across 
the  bar  from  Lake  Michigan  to  Bar  Lake. 

Grand  Traverse  Bay,  with  a  view  to  connecting  it  with  Torch  Lake, 
Mar  Eastport. 

Pinepog  River. 

Rouge  River  at  its  junction  with  Detroit  River,  and  up  the  river  to 
bridge  of  Saint  Louis  and  Wabash  Railroad. 

Torch  Lake  Channel,  Lake  Superior. 
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Minnesota. 


Mississippi.  . 


Missouri. 


MINNESOTA. 

Red  River  of  the  North  from  Moorehead  to  Fergus  Falls. 

Red  Lake  River  from  Grand  Forks  to  Red  Lake. 

Mississippi  River  between  Saint  Paul  and  Saint  Anthony's  Falls. 

Minnesota  River  with  a  view  to  its  improvement  by  looks  and  damo. 

Mississippi. 

Tombigbee  River,  to  ascertain  what  improvement  is  necessary  to 
make  said  river  continuously  navigable  from  Vienna,  Alabama,  to 
Walker's  Bridge,  Mississippi. 

Cassity  Bayou.  '  - 

Noxubee  River,  to  ascertain  whether  it  can  be  made  continuously 
navigable  by  a  system  of  locks  and  dams,  or  otherwise. 

Bear  Creek. 

MISSOURI. 

Resurvey  of  the  Osage  River  from  its  mouth  to  Osceola,  with  a  view 
to  movable  locks  aud  dams,  or  other  methods  of  improvement 

Little  River  from  Homers vi lie  to  its  junction  with  the  Saint  Francis 
River. 

Saint  Francis  River  from  Greenville  to  the  Arkansas  State  line. 


New  Hampshire. 


Bellamy  River. 


North  Carolina. 


NEW  HAMPSHIRE. 


NORTB  CAROLINA. 


New  Jersey. 


New  York. 


■Oregon. 


•Ohio. 


Alligator  River. 

Lockwood's  Folly  River. 

Lumber  River. 

Yadkin  River  from  South  Carolina  line  to  the  Narrows. 

Catawba  River. 

NEW  JERSEY. 

Thoroughfare  running  back  of  the  ocean  from  Cape  May  to  tbt 
Great  Bay  north  of  Atlantic  City. 

Channel  back  of  Brigantine  Beach,  between  Absecon  and  Brigar 
tine  Inlets. 

NEW  YORK. 

Channel  betweeu  Jamaica  Bay  and  Rockaway  Inlet. 

The  East  River  with  a  view  to  the  removal  of  a  ledge  of  rocks  sita- 
ated  between  five  and  six  hundred  feet  from  the  foot  of  Tenth  ana* 
Eleventh  streets  in  the  city  of  New  York. 

Spring  Creek. 

Waddington  Harbor. 

Mouth  of  Patchouge  River. 

Hudson  River  between  New  Baltimore  and  Coxsackie. 

Peter's  Neck  Bay. 

Tonawanda  Harbor  and  Niagara  River  between  Black  Rook  and  Ton- 
awanda,  with  a  view  to  a  sixteen-foot  channel. 

Glen  Cove  Harbor. 

OREGON. 

Wood  River. 

Link  River. 

Snislaw  River  and  Bar. 

Coqnille  River  between  Coquille  City  and  Myrtle  Point. 

Nehalem  Bay  and  Bar. 

Tillamook  Bay  and  Bar. 

Umpqua  River. 

OHIO. 

Sandusky  Harbor,  with  a  view  to  a  straight  channel  from  the  north 
end  of  Cedar  Point  to  the  east  end  of  the  existing  channel  in  front  of 
the  city. 

Big  Hockhocking  River  from  its  mouth  to  Coolville. 

Chagrin  River  at  its  mouth. 
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PENNSYLVANIA.  x  Pennsylvania. 

Darby  Creek. 

RHODE  ISLAND.  Rhode  Island. 

Little Narragansett  Bay,  entrance  to  the  wharves  at  Watch  Hill. 

SOUTH  CAROLINA.  South  Carolina. 

Mosquito  Creek  between  the  South  Edisto  and  Ashepoo  Rivers,  with 
a  view  to  connect  the  South  Edisto  with  the  Ashepoo  at  or  near  Fen- 
wick's  Island. 

Mingo  Creek. 

Clark's  Creek. 

Little  Pee  Dee  River. 

Alligator  River  and  other  waters  connecting  Santee  River  and  Ball's 
Bay. 

TENNESSEE.  Tennessee. 

North  Fork  of  the  Forked  Deer  River  below  Dyersburg. 
Obeils  River  from  the  point  where  improvements  have  heretofore 
been  made  to  the  month  of  the  West  Fork. 

TEXAS.  ,  Texas. 

C    ar  Bayou,  where  it  empties  into  Galveston  Bay. 

VIRGINIA.  Virginia. 

Mattox  Creek. 
Nansemond  River. 
Louisa  Fork  of  Sandy  River. 

Roanoke  River  from  Clarkesville,  Virginia,  to  Eatou  Falls,  North 
Carolina. 
Hunter*  Creek. 

WEST  VIRGINIA.  West  Virginia. 

Meadow  River. 
Ganley  River. 
Coal  River. 

WISCONSIN.  Wisconsin. 

Harbor  at  Hudson,  Lake  Saint  Croix. 

Examination  and  report  on  the  cause  of  the  extraordinary  overflows     Examinations, 
of  the  Chippewa  River,  and  what  means,  if  any,  can  be  adopted  to  pre-  survey,  etc.,  not 

nntfk^i/^n^nnn  Special  1  V   PFO- 


vent  their  recurrence.  fJi 


ded  for. 


8ec.  7.  For  examinations,  surveys,  a*nd  contingencies,  and  for  inci- 
dental repairs,  for  which  there  is  no  special  appropriation,  for  rivers 
and  harbors,  one  hundred  thousand  dollars :  Provided,  That  no  survey    Proviso. 
shall  be  made  of  any  harbors  or  rivers  until  the  Chief  of  Engineers 
shall  have  directed  a  preliminary  examiuation  of  the  same  by  the  local    Preliminary 
engineer  in  charge  of  the  district,  or  an  engineer  detailed  for  the  pur-  examinations  to 
pose ;  and  such  local  or  detailed  engineer  shall  report  to  said  Chief  of  ^  n^  before 
,  Engineers,  whether,  in  his  opinion,  said  harbor  or  river  is  worthy  of  im-  8urvey8- 
[  jrovement,  and  shall  State  in  such  report  fully  and  particularly  the 
i  nets  and  reasons  on  which  he  bases  such  opinion,  including  the  present  • 
1  and  prospective  demands  of  commerce;  and  it  shall  be  the  duty  of  the 
i  Chief  of  Engineers  to  direct  the  making  of  such  snrvey  if,  in  his  opinion, 
!  the  harbor  or  river  proposed  to  be  surveyed  be  worthy  of  improvement 
;  by  the  General  Government ;  and  he  shall  report  to  the  Secretary  of 
i  War  the  facts,  and  what  public  necessity  or  convenience  may  be  sub- 
<  •erred  thereby,  together  with  the  full  reports  of  the  local  engineer. 
;  Said  reports  of  preliminary  examinations  and  surveys  shall  be  made  to    Reports  to  be 
the  House  of  Representatives,  and  are  hereby  ordered  to  be  printed  5*?®*° R0OB6°f 
when  w  made.     *  SfSl"™ 

Sec.  8.  That  the  Secretary  of  War  shall  report  to  Congress,  at  its    Names  of  civil- 
i  text  and  each  succeeding  session  thereof,  the  name  and  place  of  resi  J&n  engineers  to 
■fence  of  each  civilian  engineer  employed  in  the  work  of  improving  cJa^JEJ^fi  *° 
■titers  and  harbors  by  means  and  as  the  result  of  appropriations  made       a™8* 
hi  this  and  succeeding  river  and  harbor  appropriation  bills,  the  time  so 
:  employed,  the  compensation  paid,  %nd  the  place  at  and  work  on  which 
|  «mployed. 

Approved,  Angnst  5, 1686. 
30  S 


466        REPORT    OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

August  5  1886    CHAP.  930.— An  act  to  provide  for  protecting  tbe  interests  of  the  United  States  in 
*     _  1  __    _'_  the  Potomac  Flats,  in  the  District  of  Columbia. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  Cnitei 
Potomac  Blver  State*  of  America  in  Congress  assembled,  That  it  shall  be  the  duty  of  tbe 
Flata,  D.  C.  Attorney-General  of  the  United  States  to  institute,  as  soon  as  may  be, 

Suit  to  be  in  the  supreme  court  of  the  District  of  Columbia,  a  suit  against  all  per- 
HshU&tle^tc  in  8°ns  an<*  corporations  wno  m*>r  have  or  pretend  to  have  any  right,  title, 
land  affected  'by  claim,  or  interest  in  auy  part  of  the  land  or  water  in  the  District  of 
the  improve-  Columbia  within  the  limits  of  the  city  of  Washington,  or  exterior  to 
mcnt.  said  limits  and  in  front  thereof  toward  the  channel  of  the  Potomac 

River,  and  composing  any  part  of  the  land  or  water  affected  by  the  im- 
provements of  the  Potomac  River  or  its  flats  in  charge  of  the  Secretary 
of  War,  for  the  purpose  of  establishing  and  making  clear  the  right  of 
the  United  States  thereto. 
Who  to  be  par-     Sec.  2.  That  the  suit  mentioned  in  tbe  preceding  section  shall  be  in 
ties    defendant ;  the  nature  of  a  bill  in  equity,  and  there  shall  be  made  parties  defendant 
service  or    pro-  ^.nere^0  &\\  persons  and  corporations  known  to  set  up  or  assert  any  claim 

or  right  to  or  in  the  land  or  water  in  said  first  section  mentioned,  and 
against  all  other  persons  aud  corporations  who  may  claim  to  have  any 
such  right,  title,  or  interest.  On  the  filing  of  said  bill  process  shall 
issue  and  be  served,  according  to  the  ordinary  course  of  said  court,  opoi 
all  persons  and  corporations  within  the  jurisdiction  of  said  conri:  aid 
public  notice  shall  be  given,  by  advertisement  in  two  newspapers  pab- 
lished  in  the  city  of  Washington,  for  three  weeks  successively,  of  tbe 
pendency  of  said  suit,  and  citing  all  persons  and  corporations  interested 
in  the  subject-matter  of  said  suit,  or  in  the  land  or  water  in  this  set 
mentioned,  to  appear,  at  a  day  named  in  such  notice,  in  said  court  tt 
answer  the  said  Dill  and  set  forth  aud  maintain  any  right,  title,  interest 
or  claim  that  any  person  or  corporation  may  have  in  the  premises;  and 
the  court  may  order  such  further  notice  as  it  shall  think  fit  to  any  part? 
in  interest. 
Effect  of  decree,  qbc.  3.  That  the  said  cause  shall  then  proceed  with  all  practicable 
expedition  to  a  final  determination  by  said  conrtof  all  rights  drawn  is 
question  therein  ;  and  tbe  said  court  shall  have  full  power  and  jurisdic- 
tion by  its  decree  to  determine  every  question  of  right,  title,  interest, 
or  claim  arising  in  the  premises,  and  to  vacate,  annul,  set  aside,  or  cos- 
firm  any  claim  of  any  character  arising  or  set  forth  in  the  premises; 
and  its  decree  shall  be  final  and  conclusive  upon  all  persons  and  corpo- 
rations parties  to  the  suit,  or  who  shall  fail,  after  public  notice  as  here- 
inbefore in  this  act  provided,  to  appear  in  said  court  and  litigate  hit, 
her,  or  its  claim,  and  they  shall  be  deemed  forever  debarred  from  setting 
up  or  maintaining  any  right,  title,  interest,  or  ciaim  in  the  premises. 
Interests  ad-  Sec.  4.  That  if,  on  the  final  hearing  of  said  cause,  the  said  supreo* 
ted*StateietU  be  court  of  the  District  of  Columbia  shall  be  of  opinion  that  there  existi 
valued  and°  re- anv  right,  title,  or  interest  iu  the  land  or  water  in  this  act  mentioned 
ported  to  Con-  in  any  person  or  corporation  adverse  to  the  complete  and  paramount 
gross.  right  of  the  United  States,  the  said  court  shall  forthwith  and  in  a  som- 

mary  way  proceed  to  ascertain  the  value  of  any  such  right,  title,  inter- 
est, or  claim,  exclusive  of  the  value  of  any  improvement  to  the  property 
covered  by  such  right,  title,  or  interest  made  by  or  under  the  authority 
of  the  United  States,  and  report  thereof  shall  be  made  to  Congress. 
Apperl  ^^r     ^ec.  5*  Tnat  from  tne  fina*  decree  of  the  supreme  court  of  the  Di* 
Hi*"6  U nUi t  ed  trict  of  Columbia,  and  every  part  thereof,  in  the  premises,  an  appeal 
States.  shall  be  allowed  to  the  United  States,  and  to  any  other  party  in  the 

cause  complaining  of  snch  decree,  to  the  Supreme  Court  of  the  United 
States,  which  last-men tioued  court  shall  have  full  power  and  jurisdic- 
tion to  hear,  try,  and  determine  the  said  matter,  and  every  part  thereof, 
Cause  to  he  ad-  and  to  make  final  decree  in  the  premises;  and  the  said  canse  shall,  en 
vanoed.  niotiou  of  the  Attorney -General  of  the  United  States,' be  advanced  w 

Proviso.  the  earliest  practicable  hearing:  Provided,  That  no  payment  under  any 

Payments.        such  judgment  shall  be  made  unless  hereafter  authorized  by  Congress. 
No  money  to  be     Sec.  6.  That  until  the  final  decision  of  the  matters  hereinbefore  in  this 
spent  on  property  act  mentioned  shall  have  been  had,  no  moneys  appropriated  for  the  ins- 
faal  decMon"1'11  Proveuieut  of  the  Potomac  River  within  the  District  of  Columbia,  the 

establishment  of  harbor-lines  in  the  District  of  Columbia,  and  the  rail- 
ing of  the  fiats  therein  shall  be  expended  otherwise  than  upon  property 
in  respect  of  which  there  is  no  claim  adverse  to  the  title  of  the  United 
States  or  for  the  improvement  of  navigation  in  the  said  river. 

Approved,  August  5,  188U. 
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RESOLUTIONS. 

(Yo.  7.]    Joint  resolution  authorizing  the  Superintendent  of  Pnblio  Buildings  and     March  29, 1886. 

Gravida  in  the  District  of  Columbia  to  supply  plants  and  shrubs  to  All  certain 

in  the  Pension  building. 


Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  Pension  build- 
of  America  in  Congress  assembled,  That  the  Superintendent  of  Public  $a8e8  ^  ^^ 
Buildings  and  Grounds  in  the  District  of  Columbia  be,  and  is  hereby,  rior  court  to  be 
authorised  and  directed  to  supply,  and  to  keep  supplied,  from  the  pub-  filled  with  plants 
lie  green-houses  and  nurseries,  the  vases  around  the  interior  court  of*1"1  shrubs. 
the  Pension  Building  with  plants  and  shrubs  suitable  thereto. 

Approved,  March  29, 1886. 


PTo.  18.]    Joint  resolution  to  provide  temporarily  for  the  expenditures  of  the  Gov-     j^y  ^  19&&. 

eminent.  „  


Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled,  That  all  appropriations  for  the  neces-    Temporary  pro- 
sary  operations  of  the  Government  under  existing  laws  which  shall  vision  for  e*oen- 
remain  unprovided  for  on  the  thirtieth  day  of  June,  eighteen  hundred  STOment^forflf- 
aod  eighty-six  be,  and  they  are  hereby  continued  and  made  available  teen  days. 
for  a  period  of  fifteen  days  from  and  after  that  date,  unless  the  regular 
appropriations  therefor  provided  for  jn  bills  now  pending  in  Congress,     Post,  p.  346. 
snail  have  been  previously  made  for  the  service  of  the  fiscal  year  end- 
ing June  thirtieth,  eighteen  hundred  and  eighty-seven  ;  and  in  case  the 
appropriations,  or  any  of  them,  hereby  continued,  are  or  is,  insufficient 
to  carry  on  the  said  necessary  operations,  a  sufficient  amount  is  hereby 
appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appro- 
priated, to  carry  on  the  same :  Provided,  That  no  greater  amount  shall 
be  expended  therefor  than  will  be  in  the  same  proportion  to  the'appro- 
priationsof  the  fiscal  yeareighteen  hundred  and  eighty-six,  as  fifteen  days 
time  bears  to  the  whole  of  said  fiscal  year :  Provided  further,  That  author- 
ity is  also  granted  for  continuing  during  the  same  period  the  necessary 
work  required  for  public  printiug  and  binding,  and  for  all  other  miscel- 
laneous objects  embodied  in  the  sundry  civil  and  naval  appropriation 
acts,  in  advance  of  appropriations  to  be  hereafter  made  for  said  objects : 
And  provided  further  t  All  sums  expended  under  this  act  shall  be  charged 
to  and  be  deducted  from  the  appropriations  for  like-  service  for  the 
fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-seven. 

Approved,  Jnly  1, 1886. 


(Ko.  24.]  Joint  resolution  to  continue  the  provisions  of  a  joint  resolution  approved  T  .  u  1Mfl 
Jmly  first,  eighteen  hundred  and  eighty-six,  entitled  a  "Joint  Resolution  to  pro-  J  nsy  1D» lgw- 
ride  temporarily  for  the  expenditures  or  the  Government." 

*  Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
•f  America  in  Congress  assembled,  That  the  provisions  of  a  joint  res-  vSon^?exJenl 
station  entitled  a  "Joint  Resolution  to  provide  temporarily  for  theses  of  the  Gov- 
expendi  tares  of  the  Government,"  approved!  July  first,  eighteen  hundred  ernment  extend- 
and  eighty-six,  be,  and  the  same  are  hereby,  extended  and  continued  in  ®jL.to  July  81» 
full  force  and  effect  to  and  including  the  thirty-first  day  of  July,  eighteen  g^  ant*  p  343 
hundred  and  eighty-six.  p' 

Approved,  July  15,  1886. 


[Ho.  13.]    Joint  resolution  for  the  relief  of  William  L.  Dunlop,  trustee.  Hay  26,  1886. 


Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States    w*iiia  m    L 
*f  America  in  Congress  assembled,  That  the  United  States,  in  favor  of  Dunlop,  trustee! 
the  said  William  L.  Dunlop,  of  the  District  of  Columbia,  as  trustee 
of  the  estate  of  George  Lo  wry,  late  of  said  District,  deceased,  his  heirs 
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BeleMeofright  and  assigns,  hereby  surrender,  abandon,  and  forever  release  all  right 
in  Smul  unm  or  °la*m  tnev  ""^  have,  by  reason  of  any  escheat,  to  any  part  of  lot 
%  WMhngton  numbered  thirteen,  in  square  numbered  seventy-five,  in  the  city  of 
City,  to.  Washington,  in  the  District  of  Columbia,  as  the  same  is  known  and 

distinuished  on  the  plan  or  plat  of  said  city  and  included  in  the  foi- 
Deeoription.  lowing  lines  and  bounds,  to  wit :  Beginning  for  the  same  at  a  point  on 
the  line  of  the  southwest  side  of  Pennsylvania  avenue  seventy-nine 
feet  three  inches  from  the  stone  planted  at  the  northwest  corner  of  the 
square,  and  running  thence  along  the  line  of  Pennsylvania  avenue 
toward  said  corner-stone,  twenty  feet ;  thence  at  right  angles  to  the 
avenue  back  to  an  alley  nine  feet  wide,  heretofore  laid  off  in  a  lease  to 
Thomas  T.  Sprogell ;  thence  with  the  line  of  said  alley  due  east  till  it 
intersects  with  said  Sprogell's  line ;  thence  with  said  Sprogell'slineto 
the  place  of  beginning,  with  the  free  use  and  privilege  of  the  said  alley 
of  nine  feet  in  width,  and  with  the  brick  dwelling-house  and  building 
thereon. 

Approved,  May  26,  1886. 
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APPENDIX  No.  x. 


POST  OF  WILLETS  POINT  AND  ENGINEER  SCHOOL  OF  APPLICATION. 


annual  report  of  lieutenant-colonel  c.  b.  comstock,  corps  of 
engineers,  bvt.  brig.  gen.  u.  s.  a.,  officer  in  command,  for  the 
fiscal  year  ending  june  30,  1886. 

Willets  Point,  New  York  Harbor, 

July  16,  1886. 

General  :  I  have  the  honor  to  submit  the  annual  report  for  the 
Post  at  Willets  Point  and  the  Engineer  School  of  Application. 

I  relieved  Lieut.  Ool.  H.  L.  Abbot  of  these  duties  on  March  15,  1886. 

On  Jane  30, 1886,  the  garrison,  present  and  absent,  at  Willets  Point, 
consisted  of  the  following  officers  and  men,  viz.: 

Post  Commander. 

Li£ut.  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

General  staff. 

Maj.  J.  C.  G.  Happersett,  surgeon,  U.  S.  A. 

Captain  Charles  Richard,  assistant  surgeon,  U.  S.  A.,  and  4  enlisted  men. 

Field  staff  and  band. 

Maj.  W.  R.  King,  Corps  of  Engineers,  commanding  Battalion  of  Engineers. 

First  Lieut.  S.  W.  Roessler,  Corps  of  Engineers,  adjutant. 

First  Lieut.  James  L.  Lnsk,  Corps  of  Engineers,  quartermaster,  and  11  enlisted  men. 
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Company  A,  Battalion  of  Engineers, 

Capt.  J.  G.  D.  Knight,  Corps  of  Engineers,  commanding  company. 

First  Lieut.  H.  E.  Waterman,  Corps  of  Engineers. 

Second  Lieut.  D.  DuB.  Gaillard,  Corps  of  Engineers. 

Second  Lieut.  W.  E.  Craighill,  Corps  of  Engineers,  and  112  enlisted  men. 

Company  B,  Battalion  of  Engineers. 

Second  Lieut.  H.  M.  Chittenden,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  Harry  Taylor,  Corps  of  Engineers. 

Second  Lieut.  Joseph  E.  Kuhu,  Corps  of  Engineers,  and  112  enlisted  men. 

Company  C,  Battalion  of  Engineers. 

First  Lieut.  W.  C.  Langfitt,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  Irving  Hale,  Corps  of  Engineers. 

Second  Lieut.  C.  E.  Gillette,  Corps  of  Engineers. 

Second  Lieut.  W.  L.  Sibert.  Corps  of  Engineers,  and  112  enlisted  men. 

Unassigned. 

First  Lieut.  C.  MoD.  Townsend,  Corps  of  Engineers. 

Attached. 

First  Lieut.  Allyn  C apron,  First  Artillery. 
Second  Lieut.  C.  G.  Treat,  Fifth  Artillery. 
Second  Lieut.  Isaac  N.  Lewis,  Second  Artillery. 
Total,  21  officers  and  351  enlisted  men. 

Aside  from  the  ordinary  duties  at  military  posts,  the  officers  and  men 
of  the  Engineer  Battalion  are  required  to  be  familiar  with  the  details  of 
pontoniering,  sapping  and  mining,  siege  works,  and,  what  is  still  more 
difficult,  with  the  complicated  details  of  electrical  torpedo  defense,  the 
latter  requiring  a  large  amount  of  theoretical  and  practical  instruction. 
Since  at  the  outbreak  of  a  foreign  war  the  Engineer  Battalion  would  be 
the  only  body  of  soldiers  having  any  kuowledge  of  our  fixed  torpedo 
defense,  the  importance  of  keeping  the  Battalion  up  to  at  least  its  pres- 
ent strength  and  in  the  highest  state  of  efficiency  is  evident-  During 
the  year  it  has  received  practical  and  theoretical  instruction  in  thesu£ 
jects  mentioned. 

The  water  supply  of  the  post  is  inadequate,  being  obtained  from  well* 
and  from  cisterns.  This  makes  any  general  system  of  sewerage  im- 
practicable, and  the  need  of  both  sewers  and  an  ample  water  supply 
should  at  once  be  met.  In  case  of  fire,  with  the  present  water  supply, 
there  would  be  much  danger  of  a  great  conflagration.  The  town  of 
Flushing  has  constructed  water-works  and  its  water  authorities  bare 
made  propositions  in  reference  to  laying  pipes  to  the  Willets  Point 
reservation,  which  shall  supply  600  persons,  for  $5,000  for  the  first  year 
and  an  annual  rental  of  $3,000  thereafter.  The  Board  on  the  water 
supply  and  sewerage  of  Willets  Point  constituted  by  Special  Ofdere 
No.  187,  Adjutant-General's  Office,  August  17,  1885,  objected  to  the 
Flushing  water  supply  on  the  score  of  its  being  derived  from  surface 
drainage.  Flushing  now  obtains  its  water  from  wells  sunk  in  the  sand 
and  the  water  is  of  good  quality.  This  Board,  composed  of  officers  of 
rank  in  the  Quartermaster's,  Medical,  and  Engineer  departments,  stated 
in  their  report  (of  which  a  copy  is  inclosed,  Appendix  B)  that  the 
present  water  supply  "  is  entirely  inadequate  to  the  comfort  of  the  gar- 
rison for  ordinary  sanitary  purposes  and  for  protection  against  fire." 
The  Board  recommended  an  artesian  well.    That  has  been  tried  and 
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has  failed,  and  the  Flushing  supply  seems  now  the  only  resource.  The 
estimate  of  the  Board  for  water  supply  wq&  $30,000.  But,  as  the  reser- 
voir and  puniping-engine  their  plan  contemplated  would  be  unnecessary 
if  water  were  obtained  from  Flushing,  this  estimate  may  be  reduced  to 
$17,0UO9  as  the  amount  needed  for  next  year.  The  same  Board  states 
that  there  is  no  system  of  sewerage  on  the  post,  and  estimate  the  cost  of 
soch  a  system,  including  the  necessary  plumbing,  at  $12,000. 

During  the  past  winter  the  lack  of  quarters  has  been  partially  re- 
lieved by  several  officers  occupying  but  a  single  room,  instead  of  the 
two  to  which  they  are  entitled.  The  number  of  officers  the  coming 
winter  will  probably  be  two  to  four  more  than  last  winter,  and  the  two 
sets  of  quarters  in  the  old  mess-hall  are  so  bad  that  they  should  be 
abandoned.  There  is  needed  a  new  double  house,  with  quarters  for  four 
lieutenants,  costing  $12,000. 

Detailed  estimates  are  not  submitted,  since  the  current  Army  appro- 
priation bill  requires  them  to  be  made  by  the  Quartermaster's  Depart- 
ment 

The  Board  of  Visitors  has  recommended  that  permanent  barracks  be 
gradually  constructed  for  the  companies  here,  and  Lieutenant-Colonel 
Abbot  prepared  a  plan  and  estimate  for  a  one-company  barrack,  which 
are  returned  herewith.    (See  Appendix  F.) 

The  following  modifications  in  the  plan  are  proposed : 

1.  That  the  barrack  be  heated  by  steam  or  furnaces  instead  of  by 
stoves. 

2.  That  a  basement  be  put  under  a  part  or  all  of  the  building,  so  that 
when  the  present  mess-hall  and  kitchens  become  unserviceable  the  base- 
ment can  be  used  for  that  purpose. 

3.  That  balconies  be  pilt  on  the  rear  wing. 

4.  That  latrines  and  cisterns  be  provided. 

Without  change  in  cost  or  in  general  dimensions,  it  may  be  advisable 
to  change  the  relative  dimensions  of  the  wings  when  the  precise  site 
for  the  barrack  is  fixed. 

The  cost  of  the  barrack  for  150  men,  with  these  changes,  is  estimated 
at  $35,000. 

There  is  a  large  amount  of  stone  belonging  to  the  fort  on  hand  and 
&  large  amount  of  ponton  material,  which  is  deteriorating.  So  for  as 
is  practicable,  this  material  should  be  used  in  constructing  new  build- 
ings, thus  reducing  their  cost. 

The  Engineer  School  of  Application  is  at  present  organized  under  a 
project  approved  by  the  Secretary  of  War,  given  as  Appendix  A. 

The  object  of  the  school  is  primarily  to  form  a  body  of  officers  and 
enlisted  men  who  shall  be  theoretically  and  practically  familiar  with 
the  fixed  electrical  torpedo  defense  of  our  harbors,  and  who,  at  the  out- 
break of  war,  with  numbers  too  small  to  do  the  work  themselves,  would 
jet  have  the  knowledge  needed  to  supervise  others  in  promptly  putting 
down  torpedo  defenses. 

It*  secondary  object  is  to  give  practical  instruction  in  military  engi- 
neering, electricity,  astronomy,  surveying,  and  photography,  and  theo- 
retical instruction  in  civil  engineering.  An  idea  of  the  scope  of  the  in- 
struction can  be  formed  from  the  orders  arranging  details  of  work,  and 
&fren  as  Appendices  B,  C,  and  D  of  this  report. 

The  following-named  artillery  officers,  First  Lieut.  Allyn  Capron,  First 
Artillery;  Second  Lieut. Charles  G) Treat, Fifth  Artillery ;  Second  Lieut, 
toaac  N.  Lewis,  Second  Artillery,  were  detailed  for  a  seven-months 
course  in  torpedo  instruction  at  Willets  Point,  and  were  relieved  on  July 
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1, 1886.    They  showed  much  interest  in  the  work,  and  would  be  avail- 
able for  planting  torpedoes  should  an  emergency  arise. 

The  following  is  a  recapitulation  of  the  funds  required  for  the  post 
at  Willets  Point  and  for  the  Engineer  School  of  Application  for  the 
fiscal  year  1886->87 : 

ESTIMATE  OF  FUNDS. 

For  water  supply,  provided  $5,000  may  be  paid  to  the  town  of  Flashing 

therefor $17,0» 

For  sewerage  and  plumbing 12,  MS 

For  one  double  building  for  officers1  quarters 12,080 

For  one  brick  barrack  for  150  men,  provided  that  any  available  material  at 

Willets  Point  may  be  used 36,000 

For  purchase,  for  the  Engineer  School  of  Application,  of  books*,  instruments, 
stationery,  clerk  hire,  or  extra-duty  pay  to  enlisted  men  employed  as  clerks, 

and  miscellaneous 1,000 

Total  77.0» 

Very  respectfully,  your  obedient  servant, 

C.  B.  (Jomstock, 
Lieutenant- Colonel  of Engineers ,  Commandin§. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


Appendix  A.— Organization  of  Engineer  School  of  Application. 

Office  of  the  Chief  of  Engineers, 

United  Staths  Arxt, 
Washington,  D.  C,  February  20, 1886. 

Sir  :  I  have  the  honor  to  submit  herewith  a  report  of  the  Board  of  Engineers  for  F<* 
tifications,  &c,  upon  the  reorganization  of  .the  Engineer  School  of  Application,  ft 
Willets  Point,  made  in  compliance  with  instructions  based  upon  your  authority  y 
granted  in  indorsement  upon  my  letter  of  August  1&  1864. 

In  submitting  this  report  I  have  to  say  that  the  nrst  condition  necessary  to  makt 
the  school  at  Willets  Point  efficient  as  a  practical  school  of  instruction  for  engineer 
officers  is  to  insure  its  permanency. 

BOARD  OF   VISITORS. 

The  Board  of  Engineers  for  Fortifications,  &c,  in  New  York,  together  with  sad 
other  officers  of  the  Corps  of  Engineers  above  the  rank  of  major  as  shall  be  stationed 
in  New  York  City,  should  constitute  a  Board  of  Visitors,  which  should  visit  thj 
school  at  least  twice  in  each  year  and  make  a  thorough  and  detailed  inspection  w 
everything  connected  with  it,  submitting  a  report  thereof  to  the  Secretary  of  Wit, 
through  the  Chief  of  Engineers,  with  such  recommendations  in  reference  to  the  school 
as  may  be  deemed  necessary. 

ACADEMIC  8TAFF. 

The  academic  staff  of  the  school  should  consist  of  the  commanding  officer,  si  but 
one  other  field  officer,  and  the  captains  commanding  the  companies ;  the  adjutant  d 
the  battalion  of  Engineers  should  be  the  secretary. 

TOURS  OF  DUTY. 

The  tours  of  duty  of  the  commanding  officer  and  of  the  field  officers  detailed  f<* 
the  school  should  be  as  long  as  possible,  subject  to  the  exigencies  of  the  service. 

The  regular  tour  of  the  captains  should  \>e  not  less  than  three  years,  and  only  oofl 
of  them  should  be  relieved  in  any  single  year. 

As  the  duty  of  instruction  in  some  branches  of  the  profession  will  probably  devoid 
upon  the  adjutant  and  quartermaster,  who  should  be  first  lieutenants  of  high  rank) 
the  tour  of  each  should  be  not  less  than  three  years,  and  only  one  of  them  should  to 
relieved  in  any  one  year. 
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GRADUATES  ASSIGNED  TO  THE  CORPS  OF  ENGINEERS. 

All  graduates  of  the  Military  Academy  who  may  be  assigned  to  the  Corps  of  Engi- 
neers, at  the  expiration  of  their  graduating  leave,  should,  as  far  as  circumstances  will 
permit,  be  ordered  to  the  School  of  Application  at  Willets  Point,  and  their  tour  of 
service  should  not  be  less  than  two  and  a  half  years. 

LIBRARY. 

Provision  should  be  made  from  the  appropriation  for  incidental  expenses  of  the 
Engineer  Depot  at  Willets  Point  for  the  annual  purchase  of  a  few  new  standard  books 
for  the  library  of  the  school. 

INSTRUCTION  OF  ENLISTED  MEN. 

The  enlisted  men  of  the  Battalion  of  Engineers  should  be  instructed  not  only  in  their 
duties  as  soldiers  of  the  line  of  the  Army,  but  also  iu  sapping,  raining,  pontouiering, 
the  duties  of  a  Torpedo  Corps,  &c. 

The  non-commissioned  officers  of  the  Battalion  should  receive  theoretical  as  well  as 
practical  instruction. 

REORGANIZATION  OF  THE  ENGINEER  SCHOOL  OF  APPLICATION. 

The  following  plan  of  reorganization  of  the  school,  mainly  a  repetition  of  the  ideas 
submitted  in  the  report  of  the  Board  of  Engineers,  is  recommended  for  approval. 

The  establishment  shall  be  designated  "The  Engineer  School  of  Application  of 
the  Army  of  the  United  States." 

It  shall  be  divided  into  five  departments,  as  follows: 

Smbwutrine  Mining. — Including  electricity,  onr  own  and  foreign  systems  of  defensive 
torpedo  warfare,  and  modern  high  explosives. 

Military  Engineering, — Including  the  operations  of  armies  in  the  field,  sea-coast  de- 
fense, modern  siege  operations,  and  modern  ordnance. 

Military  Photography. — Including  all  methods  of  map  multiplication  in  the  field,  and 
the  use  of  the  camera. 

Practical  Astronomy. — Including  the  best  methods  and  the  use  of  instruments  em- 
ployed upon  the  more  important  Donndary  surveys. 

CiHl  Engineering. — Including  practical  surveying,  river  and  harbor  improvements, 
,  and  barometric  hypsometry. 

OBJECT  OF  ESTABLISHMENT. 

The  object  of  the  establishment  should  be  to  conduct  researches  in  the  branches  of 
science  applicable  to  the  duties  of  the  Corps  of  Engineers,  to  instruct  newlv  assigned 
officers  in  the  profession,  and  to  train  the  enlisted  men  of  the  Battalion  of  Engineers 
to  the  highest  possible  degree  of  efficiency. 

COMMAND. 

The  establishment,  under  the  Chief  of  Engineers,  should  be  under  the  military  com- 
mand of  the  officer  of  Engineers,  assigned  to  the  command  of  the  Post  of  Willets  Point, 

ACADEMIC  STAFF. 


• 


The  academic  staff  should  consist  of  the  commandant  of  the  other  field  officers  of 
the  school,  and  of  the  captains  commanding  the  Engineer  companies  stationed  at  Wil- 
lets Point.  Anv  other  officer  charged  with  a  department  of  instruction  should  be  a 
member  when  his  branch  is  under  consideration.  The  adjutant  of  the  Battalion  of 
Engineers  should  be  the  secretary  of  the  academic  staff. 


STUDENTS. 


The  students  should  consist  of  the  subaltern  officers  serving  with  companies,  of 
nteh  other  officers  as  may  be  authorized  to  study  the  course  in  whole  or  in  part,  and 
of  the  non-commissioned  officers  and  privates  of  the  Battalion  of  Engineers  stationed 
at  Willets  Point. 
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EXAMINATIONS. 

There  should  be  two  semi-annual  examinations  of  the  officers  under  instruction  dar- 
ing the  first  and  second  years,  and  one  during  the  last  half  year  of  their  service  with 
the  Battalion.  These  examinations  should  he  conducted  hy  the  academic  staff  in  the 
presence  of  one  or  more  members  of  the  Board  of  Visitors.  Careful  records  should  be 
kept,  which  should  be  duly  reported  to  the  Chief  of  Engineers  by  the  commanding 
officer  of  the  post. 

These  semi-annual -examinations  should  take  place  on  or  about  the  end  of  January, 
and  on  or  about  the  end  of  April. 

Their  scope,  subject  to  the  approval  of  the  Chief  of  Engineers,  should  be  designated 
by  the  commandant  on  the  recommendation  of  the  academic  staff. 

Officers  of  other  arms  of  service  attached  to  the  school  should  be  examined  by  the 
academic  staff  at  such  time  as  may  be  ordered  by  the  commandant,  on  the  approval 
of  the  Chief  of  Engineers,  and  the  results  of  such  examinations  should  be  retorted, 
through  the  Chief  of  Engineers,  to  the  General  Commanding  the  Army  when  each 
officers  are  relieved  from  duty,  or  sooner  if  deemed  expedient  by  the  academic  staff. 

RESEARCHES. 

The  researches  to  he  conducted  at  Willets  Point  shall  be  such  as  may  be  approved 
by  the  Chief  of  Engineers. 

COURSE  OF  INSTRUCTION. 

The  annual  course  of  instruction  should  be  divided  iutotwo  parts — winter  and  sum- 
mer. The  former,  which  will  be  chiefly  library  and  laboratory  work,  should  extend 
from  about  the  first  of  December  to  about  the  end  of  April.  The  latter  should  include 
the  rest  of  the  year,  and  will  be  chiefly  practical.  So  far  as  the  season  permits, 
theory  and  practice  should  at  all  times  be  combined. 

During  the  summer  season  each  member  of  the  academic  staff  should  be  assigned 
hy  the  commandant  to  the  charge  of  one  of  the  departments  of  instinct  ion,  and  as  far 
as  practicable  this  detail  should  be  changed  every  year.  In  making  such  assign- 
ments, however,  no  captain  should  be  relieved  of  responsibilities  which  properly  per- 
tain to  his  military  command. 

During  the  winter  season  the  supervision  of  the  course  should  be  divided  among 
the  academic  staff. 

The  following  should  be  the  general  program  of  instruction,  the  details  being  or- 
dered by  the  commandant,  upon  the  approval  of  the  Chief  of  Engineers,  upon  the 
recommendation  of  the  academic  staff,  which  shall  designate  the  necessary  text  books. 

COURSE  FOR  OFFICERS. 

The  young  officers  should  be  required  to  assist  in  the  various  researches  in  military 
science  conducted  at  Willets  Point,  with  a  view  to  familiarizing  them  with  the 
methods  employed  in  such  work. 

Their  technical  course  of  study  should  he  arranged  as  far  as  practicable  upon  the 
following  basis.    Details  should  he  arranged  by  the  academic  staff: 


First        Second  ;    Third 
winter,      winter.  .  winter. 


I 
Weeks.       Weab.   '    Week*. 

Submarine  mining 14  ■  7  '  • 

Chemistry  and  military  photography 4  -    4, 

Military  engineering 7  * 

Civil  engineering 1 11 


During  the  summer  much  time  will  be  occupied  by  the  regular  company  duties,  and 
it  is  not  deemed  possible  to  arrange  the  course  as  definitely  as  for  winter. 
The  following  schedule  indicates  the  general  disposition  of  time: 


Submarine  mining. . . 
Practical  astronomy  . 
Military  engineering. 
Civil  engineering 


1 

First       Secoat 
sammer.    summer. 

We*k$.       WeeU 
7                1 

5                1 

4                 T 

*  Sapping,  mining,  and  pontoniering  drills.    Infantry  drills  and  target  practice  with  their  companfcfc 
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COURSE  FOR  ENLISTED  MEN. 

The  coarse  of  instruction  for  the  enlisted  men  of  Engineers  should  be  determined 
by  the  academic  staff,  and  should  be  repeated  annually,  more  care  and  time  being 
devoted  to  recruits  than  to  instructed  soldiers. 

In  submarine  mining  recruits  should  receive  three  months  and  instructed  soldiers 
one  month  of  drilling,  covering  seven  hours  daily.  These  drills  should  include  all 
the  duties  of  the  loading-room,  boat  service,  and  the  handling  and  firing  of  modern 
high  explosives.  Qrand  groups  of  mines  should  be  frequently  planted  and  raised,  and 
the  entire  familiarity  with  the  service  which  practice  alone  can  give  should  be  in- 
sisted upon. 

In  field  fortification  and  sapping  each  company  should  have  one  month's  regular 
practice  in  the  molding-room,  and  such  outside  work  as  may  be  found  practicable. 

In  pontoniering  each  company  should  have  two  months'  regular  practice,  arranged 
to  include  every  part  of  the  authorized  manual.  In  military  mining  on  land  each 
company  should  have  one  month's  practice,  including  the  construction  and  firing  of 
mines  charged  with  gunpowder  and  modern  high  explosives.  In  infantry  drill  and 
target  practice  each  company  should  be  exercised  enough  to  maintain  the  reputation 
already  acquired  by  the  battalion  in  this  necessary  part  of  its  duty. 

In  foot  reconnaissance  and  military-map  making  all  the  non-commissioned  officers 
and  many  selected  privates  should  be  thoroughly  instructed.  In  military  photog- 
raphy and  the  multiplication  of  maps  in  the  field  all  the  non-commissioned  officers 
should  receive  regular  instruction,  which  for  men  of  special  aptitude  should  be  suffi- 
ciently extended  to  provide  each  company  with  skillful  artisans  to  perform  this  work 
in  war. 

The  practice  in  simple  reconnoiterinp  and  surveying  and  in  the.  use  of  the  barom- 
eter already  carried  out  should  be  continued  not  only  for  its  own  utility,  but  also  to 
train  the  men  in  intelligence,  and  in  manual  dexterity  in  the  use  of  instruments  which 
their  field  duties  often  demand. 

As  the  object  of  this  organization  is  to  obtain  a  complete  system  of  instruction,  it 
is  suggested:  that  if  the  foregoing  meet  with  approval,  such  approval  be  given,  with 
the  understanding  that  changes  may  lje  made  from  time  to  time  by  the  Chief  of 
Engineers,  with  the  approval  of  the  Secretary  of  War. 

I  have  also  the  honor  to  recommend  that  there  be  prepared  at  Willets  Point,  under 
the  direction  of  the  Board  of  Engineers,  a  torpedo  manual,  which  will  present  the 
practical  method  of  loading  and  anchoring  torpedoes,  making  all  electrical  connec- 
tions, and  firing  both  single  mines  and  groups.  This  manual  should  give  a  concise  de- 
scription of  allboats  ana  machinery  for  planting  torpedoes  with  expedition,  and  the 
whole  subject  of  the  torpedo  system  should  be  condensed  in  a  course  of  instruction 
similar  in  scope  to  the  drill  for  pontoniers. 

The  object  of  this  manual  is,  without  betraying  anything  which  in  the  judgment 
of  the  Chief  of  Engineers  it  is  important  to  keep  secret,  that  officers  and  even  intelli- 
gent non-commissioned  officers  who  have  been  through  the  school  of  instruction 
may  be  enabled  to  plant  the  torpedoes  both  singly  and  in  groups,  and  to  manipulate 
tbem  efficiently  and  skillfully. 

In  connection  with  the  researches  at  Willets  Point,  the  commandant  should  from  time 
to  time  inform  the  Board  of  Engineers  for  Fortifications,  through  the  Chief  of  Engi- 
neers, of  every  new  discovery  or  invention  of  this  character,  in  order  that  the  Board 
may  be  able  to  use  such  information  in  preparing  the  system  of  defense  for  various 
harbors  throughout  the  United  States. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers, 
Brig,  and  Bvt.  Maj.  Gen.,  U.  S.  A, 

Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 


Appendix  B.— Course  op  Winter  Instruction. 

f  Printed  Orders  No.  9.1 

Battalion  op  Engineers, 
Willets  Point,  New  York  Harbor,  November  23,  1885. 

L  Officers  of  the  Battalion  who  have  not  already  submitted  the  reports  and  papers 
required  by  Printed  Orders  No.  3,  current  series,  will  forward  them  at  once. 

II.  The  following  course  of  winter  instruction  at  the  Engineer  School  of  Applica- 
tion of  the  United  States  Army,  recommended  by  the  academic  staff  and  approved 
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by  the  Chief  of  Engineers,  is  ordered  by  the  commandant  for  the  ensuing  season  be- 
ginning on  the  30th  iustant. 

There  will  be  two  stated  examinations  of  Engineer  officers,  conducted  by  the  aca- 
demic staff — one  at  the  end  of  January ,  and  the  other  at  the  end  of  April.  The  monthly 
examinations  of  the  annual  artillery  detail  will  be  held  as  required  by  existing omen. 

SUBMARINE  MINING. 

The  laboratory  coarse  (from  December  to  April  inclusive),  under  the  supervision  of 
the  commandant,  is  placed  under  the  special  charge  of  the  captains  of  the  academic 
staff  j  one  of  them  in  weekly  rotation  will  be  in  command  of  the  buildings  and  of  the 
details  of  officers  and  enlisted  men. 

Engineer  officers  studying  the  course  are  divided  into  two  classes — those  of  the  fin* 
and  those  of  the  second  winter  of  duty  with  the  Battalion.  The  first  examination 
covers  Part  I  of  the  Torpedo  Manual,  omitting  Chapter  IV,  and  includes  a  set  of  ob- 
servations and  measurements  prescribed  therein,  the  notes  of  which  will  be  submitted 
to  the  staff. 

The  second  examination  covers  in  addition  Parts  II  and  III  of  the  Manual,  andeveij 
practical  detail  of  the  duty  of  electrician  in  setting  up  his  apparatus,  making  the  ten* 
etc.  Samples  of  all  mechanical  work  described  in  the  Manual  must  be  executed  per- 
sonally by  each  officer  and  submitted  at  this  examination. 

The  third  examination,  in  addition  to  the  above,  covers  both  parts  of  the  report 
upon  the  experiments  and  investigations  conducted  at  Willets  Point  to  develop  ©or 
system  of  submarine  mining. 

The  fourth  examination,  in  addition  to  the  above,  covers  tbe  professional  papers  of 
the  school,  treating  of  submarine  mining,  together  with  a  full  discussion  of  foreign 
systems  as  described  in  the  writings  of  Stotherd,  de  oarrepont,  Van  de  Welde,  Sk* 
man,  and  others,  in  the  library  of  the  torpedo  laboratory. 

The  roster  for  the  coining  season  will  be  arranged  to  give  each  officer  14  weeks  fir 
his  first  winter  of  service  with  the  Battalion,  7  weeks  for  his  second,  and  6  weeks  fa 
his  third  winter. 

Officers  will  proceed  to  the  laboratory  at  guard-mounting  daily,  except  on  Sat* 
days  and  Sundays,  and  will  remain  there  not  less  than  six  working  hours. 

The  instruction  roster  of  non-commissioned  officers,  arranged  in  regular  rotation, 
will  be  kept  by  the  adjutant.  The  details  of  privates  will  be  made  from  theeonv 
panies  in  turn.  These  details  will  spend  the  regular  fatigue  hours  daily,  Saturday 
and  Sundays  excepted,  at  the  laboratory  for  enlisted  men.  Every  soldier  not  excniw 
by  orders  will  be  included  on  this  list,  but  the  roster  will  be  arranged  specially  forts* 
benefit  of  the  recruits.  Their  instruction  will  be  directed  by  the  captain  in  charge 
who  will  be  assisted  by  the  senior  lieutenant  on  the  detail. 

Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including  the  eofo 
for  action  ;  the  duties  of  the  loading-room,  and,  so  far  as  practicable,  of  tbe  boat 
service  as  prescribed  in  the  Torpedo  Manual — comprising  preparing  the  plugs  of  the 
buoyant  and  ground  torpedoes ;  charging  the  mines  ;  charging  the  cut-off  boxes,  tbi* 
methods ;  jointing  the  cores ;  making  turk's  heads  in  the  electrical  cable ;  using  tbe 
junction  boxes;  attaching  a  cable  stop ;  splicing  and  kuottiug  hemp  rope ;  insertta 
thimbles  in  the  wire  mooring  rope.  They  will  also  receive  from  the  commiwionw 
officers  daily  verbal  in  sir  action  respecting  the  fuses,  explosives,  torpedo  material  (ex- 
cept that  of  the  operating  room),  voltaic  batteries,  simple  electrical  testing,  and  tbe 
use  of  the  portable  apparatus  for  the  electrical  ignition  of  mines.  On  the  Satnidtf 
terminating  his  tour,  tne  captain  in  charge  will  submit  a  report  giving  the  namesaos 
proficiency  of  the  detail,  what  verbal  and  other  instruction  they  have  received,  and 
figures  showing  the  insulation  of  the  core  joints  made  by  them.  Printed  blank  torn* 
will  be  supplied. 

CHEMISTRY  AND  MILITARY    PHOTOGRAPHY. 

The  building,  apparatus,  chemicals,  &c,  are  in  charge  of  the  Battalion  quarter 
master. 

Officers  detailed  for  instruction  will  proceed  to  the  photographic  laboratory  at  go*"' 
mounting  daily,  Saturday  and  Sunday  excepted,  and  spend  not  less  than  six  boon 
there  on  duty.  Officers  not  on  the  roster  may,  at  their  optiou,  use  the  laboratory  on 
Saturdays,  and  on  such  other  days  as  will  occasion  no  confusion  or  overcrowding* 

The  course  of  instruction  will  be  arranged  to  cover,  (1)  making  negatives  witbgd* 
tine  emulsion  plates,  including  the  preparation  of  developers,  mtensifiers  and  other 
solutions;  (2)  silver  printing,  including  the  preparation  of  all  necessary  solution*, 
finishing  and  mounting  the  prints;  (3)  map  printing,  including  the  preparation  « 
glass  and  paper  negatives,  the  blue  process,  &o. ;  (4)  photolithography,  including 
the  preparation  of  the  negatives  by  the  wet- plate  process,  the  preparation  of  to* 
prints,  the  transfer  to  the  stone  or  zinc  plates,  and  the  mechanical  process  of  printing' 
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Etch  officer  who  has  made  a  survey  will  submit  a  dozen  copies  of  it  prepared  in  this 
Banner ;  (5)  miscellaneous  work,  such  as  the  heliotype  process,  &c. 

At  the  close  of  each  weekly  tour,  each  officer  of  the  detail  will  submit,  through  the 
Battalion  quartermaster,  a  personal  report  upon  the  work  he*  has  accomplished ;  and 
it  the  close  of  the  season  a  set  of  pictures  made  by  himself.  Printed  blanks  for  the 
ireekly  reports  will  be  supplied. 

Five  non-commissioned  officers  from  each  company  in  turn  will  be  detailed  for  in- 
fraction for  one  week,  Saturday  and  Sunday  excepted.  Attendance  will  inclnde  the 
unal  fatigue  hours. 

MILITARY  ENGINEERING. 

The  examination  in  this  course  will  be  held  at  the  end  of  April. 

Engineer  officers  studying  this  course  are  divided  into  two  classes — those  of  the 
Meond  and  those  ofrthe  third  winter  of  service  with  the  Battalion.  The  roster  will 
be  arranged  to  give  the  former  7  weeks  and  the  latter  3  weeks  of  instruction. 

For  the  second  winter  the  course  will  be  such  portions  of  the  following  works  as 
may  be  designated  by  the  academic  staff:  Hainley's  Art  of  War;  Clark's  Coast  De- 
fense; Vol.  VII,  Professional  Papers,  Corps  Royal  Engineers;  Very's  Development  of 
Armor  for  Naval  Use ;  Tidball's  Heavy  Artillery  Tactics ;  Gun  Foundry  Board  Report ; 
Griffin's  Monograph  ;  Professional  Paper  No.  25,  Corps  of  Engineers,  U.  S.  A. ;  Forti- 
fications of  to-day ;  Report  of  Board  of  Eugineers,  1683 ;  U.  S.  Fortifications,  Report 
of  Chief  of  Engineers,  1882 ;  Woolwich  Text-Book ;  Abbot's  Hasty  Notes. 

For  the  third  winter  the  course  will  be  the  remaining  parts  of  Hamley  and  a  re- 
view of  the  second  winter's  course. 

CIVIL  ENGINEERING. 

The  examination  in  this  course  will  be  held  at  the  end  of  April. 

The  course  will  be  11  weeks  for  officers  serving  their  third  winter  with  the  bat- 
talion, and  will  constitute  such  portions  of  the  following  works  as  may  be  designated 
by  the  academic  staff:  Non-tidal  Rivers,  Janicke,  &c,  Merrill;  Rankine's  Civil  En- 

Sneering ;  Lake  Survey  Report,  Professional  Paper,  Corps  of  Engineers.  No.  24 ; 
ydraolic  Gates  and  Dams;  Jackson's  Hydraulics ;  Harcourt's  Rivers  ana  Canals, 
and  Harbors  and  Docks ;  Johnson's  Topographical  Surveying ;  Treatise  on  the  Steam 
Engine;  Schlichting's  Regulation  and  Canalization  of  Navigable  Non-tidal  Rivers 
(translation). 

METEOROLOGY. 

The  usual  meteorological  observations  at  Willets  Point  will  begin  on  January  2, 
1&J6,  and  will  continue  for  sixty  consecutive  days.  Officers  will  make  themselves 
familiar  with  the  contents  of  Professional  Paper  No.  15  of  the  Corps  of  Engineers, 
treating  of  meteorology  and  barometric  hypsometry. 

The  three  captains,  each  acting  for  ten  days  in  turn,  are  charged  with  the  super- 
vision of  these  observations.    ' 

The  observers  will  consist  of  the  lieutenants  on  company  duty  with  the  Battalion 
at  this  post,  and  of  the  requisite  number  of  non-commissioned  officers  from  each  of 
the  three  companies,  to  be  selected  by  the  captains.  Each  tour  will  consist  of  one 
day,  dnriog  which  time  all  reductions  and  plotting  pertaining  to  their  records  will 
he  made.  Observations  between  the  hours  of  12  p.  m.  and  6  a.  m..  both  inclusive, 
nay  be  omitted.    The  roster  of  companies  will  be  kept  by  the  Battalion  adjutant. 

Immediately  after  the  termination  of  the  observations  the  data  will  be  fully  and 
intelligently  discussed  upon  Colonel  Williamson's  system,  by  aid  of  the  daily  plots 
•ad  diagrams,  and  under  the  supervision  of  the  captains,  by  the  lieutenants  of  the 
companies.    Reduction  to  second  level  will  be  omitted. 

To  Company  B  is  assigned  the  reduction  of  the  observations  with  the  psychomo- 
tor, inclnding  force  of  vapor  and  relative  humidity ;  to  Company  C,  those  with  the 
aneroid  barometer  and  of  the  air  temperature,  and  to  Company  A  those  with  the 
mercurial  barometer,  and  of  the  winds  and  clouds. 

INFANTRY  DRILLS. 

Company  commanders  will  see  that  their  companies  are  kept  well  drilled  in  the 
Manual  of  arms,  and  that  they  are  practical  in  the  bayonet  exercise,  gallery  target 
practice,  and,  when  the  weather  is  suitable,  in  estimating  distauces.  The  hours  of 
practice  and  of  recruit  drills  will  be  regulated  as  may  be  most  convenient.  One 
•ompany  drill  will  be  had  at  3  p.  m.  by  Company  A  on  Wednesday,  by  Company  B 
m  Thursday,-  and  by  Company  C  on  Friday  of  each  week,  recall  being  sounded  at 
*•&>  p.  m.  for  that  purpose.  The  drill  will  be  attended  by  all  men  except  the  fore- 
firing  details  and  men  excused  by  orders. 
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RECITATIONS  OF  ENLISTED  MEN. 

The  non-commissioned  officers  of  each  company  in  turn  will,  unless  excused  by 
orders,  be  detailed  for  one  week  for  theoretical  instruction.  They  will  be  excused 
from  all  duties  bnt  those  necessary  in  the  company.  Recitations  will  be  conducted 
daily  (Saturdays  and  Sundays  excepted)  under  the  supervision  of  the  company  com- 
manders. 

Regular  classes  will  be  formed  in  field  fortification  (including  mining),  pontonier- 
ing,  topographical  drawing,  infantry  tactics,  the  theoretical  and  practical  use  of  the 
railroad  transit,  military  signaling,  and  submarine  mining  according  to  the  three  parte 
of  the  Manual.  The  instruction  in  electricity  will  include  verbal  explanations  and 
experiments  in  the  electrical  laboratory.  Each  recitation  will  be  marked  on  the 
West  Point  system,  and  at  the  close  of  each  week  a  list  showing  the  marks  of  eats 
non-commissioned  officer,  in  each  branch,  will  be  forwarded  to  tie  commandant. 

A  school  for  soldiers  will  be  established  as  prescribed  in  the  Regulations  of  the 
Army.  Attendance  will  be  voluntary,  the  object  being  to  extend  aid  to  such  enlisted 
men  as  desire  to  devote  a  portion  of  their  winter's  leisure  to  study.  This  school  will 
be  under  the  charge  of  the  Battalion  adjutant.  Sessions  will  be  held  between  7^  and 
8i  p.  m.  on  Tuesdays,  Thurdays,  and  Fridays  of  each  week.  Weekly  reports  of  prog- 
ress will  be  rendered. 

III.  The  following  is  a  consolidated  roster  for  the  officers  of  Engineers  taking  the 
course  above  ordered.  The  letters  T,  P,  M,  and  C  denote  submarine  mining,  photog- 
raphy, military  engineering,  and  civil  engineering,  respectively.  No  exchanges  ot 
this  roster  will  be  allowed,  and  no  exchanges  on  other  rosters,  except  upon  writtea 
applications  forwarded  through  company  commanders : 

CONSOLIDATED  ROSTER  FOR  OFFICERS. 
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The  weekly  detail  of  enlisted  men  for  instruction  in  submarine  mining  will  consist 
of  5  sergeants,  9  corporals,  and  60  privates,  or  as  nearly  these  numbers  as  the  exigen- 
cies of  the  service  will  permit. 

The  recitations  of  the  school  for  soldiers  will  be  held  in  the  evening  in  the  new  tor- 
pedo drill  building.  Company  recitations  of  non-commissioned  officers  may  be  beM 
in  the  same  building,  or  in  one  or  both  of  the  rooms  assigned  to  the  post  school  for 
children,  at  the  option  of  the  company  commanders — provided,  however,  that  weh 
hours  are  selected  as  will  not  interfere  with  the  regular  use  of  these  rooms. 

IV.  Unless  otherwise  ordered  by  the  Superintendent  of  the  Military  Academy,  th« 
enlisted  men  of  Company  E  will  receive,  so  far  as  practicable,  the  same  instruction 
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m  the  rest  of  the  Battalion  ;  and  a  consolidated  report  of  the  recitations  of  the  non- 
commissioned officers  in  eaoh  branch  will  be  forwarded  to  the  adjutant  at  the  close  of 
the  season. 
By  order  of  Lieutenant-Colonel  Abbot. 

S.  W.  ROE6SLERy 

First  Lieutenant  of  Engineers,  Adjutant* 


Appendix  C— Programme  of  Study  and  Instruction  for  Summer  Season. 

rOrder  No.  74.1 
ENGINEER  SCHOOL  OF  APPLICATION,  U.  S.  A. 

Willets  Point,  New  York  Harbor,  April  22t  188& 

The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 
to  commence  May  3  and  end  November  27,  1846*  (thirty  weeks),  having  been  recom- 
mended by  the  acedemio  staff  and  approved  by  the  Chief  of  Engineers,  wilt  be  carried 
into  effect  accordingly. 

MILITARY  ENGINEERING. 

1st.  Verbal  instrnction  by  the  company  officers  in  the  nomenclature  and  dimensions 
of  tbe  siege  battery.  2d.  Instruction  in  the  molding  room,  including  tbe  making  of 
modern  siege  batteries  and  saps,  to  scale.  This  drillwill  be  by  company,  each  in  turn 
being  entitled  to  the  use  of  the  room  for  one  month.  A  commissioned  officer  of  tbe  com- 
pany mnstal  wa^s  be  present,  3d.  A  full  course  of  trestle  and  wooden  ponton  drill, includ- 
ing both  maneuvers.  4th.  The  preparation  and  tiring  of  a  military  mine  by  eaebeom- 
Eny.  5th.  Infantry  tactics,  including  the  school  of  the  soldier  and  of  the  company* 
Italian  drills  will  be  had  under  the  direction  of  the  Battalion  commander,  each  cap- 
tain being  occasionally  detailed  to  command  at  a  drill.  6tb.  Target  practice  under  the 
authorized  system.  A  commissioned  officer  will  supervise  all  firing.  7th.  Military- 
map  making.  Each  lieuteuant  on  company  duty  who  has  not  already  done  so,  and 
each  nou- commissioned  officer  and  as  mauy  selected  privates  from  each  company  aa 
practicable,  will  make  a  satisfactory  foot  reconnaissance  at  least  five  miles  long  in* 
the  vicinity  of  the  post.  The  instructions  laid  down  in  General  Orders  No.  12,  series* 
of  18l>-\  from  these  headquarters,  will  b«  strictly  followed,  including  the  contouring. 
Es|»ecial  attention  will  be  given  to  making  the  scales  correctly  ;  (1)  no  attempt  being 
made  to  change  the  natural  length  of  step  in  the  field  work  ;  (2)  the  plot  being  made 
in  terms  of  this  natural  unit ;  (3)  its  absolute  length  being  determined  carefully  by 
pacing  several  times  over  a  known  distance  ;  and  (4)  a  correct  scale  being  constructed 
from  these  data,  with  LOO  yards  as  the  unit,  the  zero  being  between  the  first  and  sec-, 
ond  divisions  on  the  left,  and  the  first  division  being  subdivided  into  ten  equal  parts* 
Tbe  plot  will  disdiuctly  show  the  beginning  and  end  of  the  reconnaissance,  without  any 
attempt  at  compromising  discrepancies. 

The  captains  will  submit  to  these  he a>) quarters,  on  or  before  the  termination  of  the 
season,  the  several  maps  and  drawings,  each  duly  approved  by  themselves. 

SUBMARINE   MINING. 

A  weekly  detail  of  two  lieutenants — not  from  the  same  company — will  be  made,  who 
will  spend  seven  hours  daily  on  this  duty  (Saturday  and  Sunday  excepted).  They 
witl  be  excused  from  all  other  duties  except  dress-parades  and  inspections.  The  ar- 
tillery officers  will  be  included  in  the  above  detail.  Th<*  other  company  commanders 
and  the  Battalion  stsff  officers  will  occasionally  be  detailed  to  relieve  the  officer  in 
charge  in  the  duty  of  supervising  these  drills.  Weekly  details  will  be  made  of  not 
mm i nan  two  nou-coiiimissioned  officers  and  of  twelve  privates  from  the  companies  not 
an  the  roster  for  special  drills  in  military  engineering,  for  one  week. 

Id  the  absence  of  commissioned  officers  Sergeants  William.  H.  Brown,  Company  A, 
and  Henry  Warner,  Company  B,  assistant  instructors  in  submarine  mining,  will  be 
m  general  charge  of  this  detail.  During  fatigue  hours  (except  on  Saturday  and  Sun- 
day) the  men  will  be  instructed  (I)  iu  the  duties  of  the  boat  service  connected  with 
anbinarine  mines,  and  (2)  in  those  of  the  loading  room.  The  following  system  will 
he  observed  at*  closely  as  circumstances  permit. 

Ut.  Moxday.  Judgment  torpedo  oYi/Z.—The  mapping  drill  will  first  be  practiced  j 
then  the  judgment  tiring  drill.  A  few  steamers  or  sailing  vessels  should  be  tracked 
at  every  drill,  and  the  diagrams  will  be  neatly  finished  and  preserved. 

31    S 
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2d.  Tuesday.  Placing  the  junction  boxes. — This  drill  will  be  simulated  on  land  notil 
the  principles  are  fully  understood  by  every  member  of  the  detail.  It  will  then  he 
executed  on  the  river,  using  the  base  Hue  between  the  fort  and  Engineer  Wbart 
Care  must  be  taken,  by  providing  buoy  ropes  of  sufficient  strength,  to  avoid  the  lost 
of  anchors. 

3d.  Wednesday.  Planting  a  group  of  mines. — One  officer  will  act  as  electrician,  and 
the  other  will  command  on  the  steam  launch;  the  former,  on  Monday  or  Tuesday, 
will  set  up  the  apparatus  completely  in  the  mining  casemate,  so  that  everything  shall 
be  in  readiness.  All  the  tests  used  in  planting  a  grand  gronp  will  be  made.  Before  the 
officer's  detail  is  relieved,  it  will  remove  all  the  apparatus  from  the  miuing  casemate, 
an  less  otherwise  ordered. 

4th.  Thursday.  Automatic  firing  drill. — This  drill  must  first  be  practiced  at  Um 
wharf,  in  the  manner  prescribed  in  the  manual.  Subsequently  it  may  be  combined 
with  the  judgment  drill  on  the  river. 

5th.  Daily  instruction  in  rowing. — This  drill  (weather  permitting)  will  be  under  tbe 
direction  of  Lance-Corporal  Lane,  Company  C,  assistant  instructor  in  submarine  min- 
ing, and  will  be  had  between  morning  fatigue  call  and  8.S0  a.  m. 

6th.  In  unfavorable  weather,  the  detail  will  be  exercised  in  the  duties  of  the  load- 
ing-room, in  the  shore  duties  pertaining  to  the  boat-service,  and  in  the  use  of  the  dial 
telegraph;  and  verbal  instruction  will  be  given  respecting  the  fuzes,  explosive*, tor- 
pedo material  (except  that  of  the  operating  room),  simple  electrical  testing,  and  the 
practical  use  of  the  ordinary  forms  of  apparatus  for  the  electrical  ignition  of  mines. 
This  may  be  done  in  the  enlisted  men's  laboratory,  by  reading  and  elaborating  por- 
tions of  the  text  of  the  manual. 

Ou  each  Saturday  the  officer  in  charge  will  submit  the  plots  of  the  mapping  drill* : 
and  a  report  giving  the  names  of  the  eulisted  men ;  what  they  have  beeu  drilled  in, 
and  their  classification  as  to  proficiency;  printed  blauk  forms  will  be  supplied.    Alee 
personal  reports  from  each  officer  showing  what  he  has  accomplished,  with  uoteeef . 
his  tests,  and  a  statement  of  any  difficulty  encountered,  and  -any  suggestion  he  may  ' 
desire  to  make.  j 

CIVIL  ENGINEERING.  i 

The  following  instrumental  surveys  will  begin  at  once,  and  officers  will  be  excused  | 
from  all  other  duty  when  detailed  for  this  purpose.    The  detail  will  be  made  by  til 
adjutant,  if  officers  are  available,  upon  the  application  of  the  officer  in  charge  frott 
companies  on  no  special  roster  in  military  engineering.    Each  lieutenant  on  comnaij 
duty  who  has  not  already  done  so  will  make  and  plot  a  careful  instrumental  snnref 
of  at  least  1  sou  are  mile  of  ground.    The  work  will  include  contours  with  a  surveyor!  i 
level.    He  will  be  assisted  in  the  field  wort  by  details  of  non-commissioned  officcil] 
and  privates  from  his  company.    The  work  will  be  plotted  on  a  scale  of  12  inches  to 
the  mile,  with  contour  planes  10  feet  apart,  and  may  be  executed  upon  any  reco*  i 
nized  system  preferred  by  the  officer.    Good  level  bench  marks  should  be  made  aw  i 
located  on  the  map,  the  references  being  given  in  a  column  of  notes.     The  name  of 
the  residents  should  be  recorded.     A  field  azimuth  of  one  of  the  lines  will  be  deter- 
mined astronomically.    The  finished  maps  will  be  submitted  on  or  before  the  termina- 
tion of  the  drill  season. 

A  careful  hydrographic  survey  of  at  least  one  quarter  of  a  square  mile  will  be  made 
by  the  lieutenants  on  company  duty,  if  practicable. 

Current  measurements  will  be  taken  by  the  electric  current  meter,  and  with  double 
floats,  by  officers  serving  their  second  year  with  the  Battalion,  and  will  include  a  foil , 
set  of  observations  and  a  discussion  of  the  same. 

FIELD  A8TROXOMY.  I 

All  the  lieutenants  who  have  not  already  completed  the  course,  and  been  excused 
from  further  obnervations,  will  constitute  the  observers,  being  called  upon  by  theo£ 
ficer  in  charge  as  wanted.  In  addition,  when  officer  of  the  day  (except  on  Sundays), 
the  weather  permitting,  they  will  observe  the  sun  for  time.  These  observations  will 
be  computed  at  once  in  the  book  prepared  for  the  purpose,  and  the  error  of  the  mess 
solar  chronometer  will  be  distinctly  recorded  there  and  on  the  guard  report  where, in 
case  no  observations  are  taken,  the  cause  should  be  stated. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  conn* 
covers  two  seasons,  the  first  including  sextant  work,  and  transit  and  zenith  telescope 
work,  with  the  instruments  in  the  east  wing  and  on  the  outer  pier,  and  the  scond in- 
cluding sextant  work,  practice  with  the  new  combined  instruments  in  the  west  wing, 
and  with  the  equatorial.  Advantage  will  be  taken  of  every  suitable  night  for  observ- 
ing. Officers  wishing  to  use  the  instruments  for  special  observations  or  practioe  most 
apply  for  authority  to  do  so. 

Special  note  books  will  be  provided  for  each  officer,  which,  after  the  end  of  theses- 
son,  and  inspection  by  the  commanding  officer,  will  become  his  personal  property* 
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Suitable  blank  forms  will  be  printed,  both  for  observations  and  computations,  and 
these  original  records  will  be  pasted  into  the  books,  thus  rendering  them  valuable  for 
future  reference. 

The  following  allowance  of  time  will  be  made  for  computations.  Three  days  for  a 
set  of  latitude  observations  with  the  sextaut,  for  a  set  of  time  observations  with  the 
transit,  for  a  longitude  by  Jupiter's  satellites,  for  the  value  of  a  level  division  or  for 
a  micrometer  turn  with  the  ze:  ith  telescope.  Ten  days  for  a  longitude  by  moon 
culmination,  or  by  lunar  distances,  or  by  an  occupation  by  the  moon,  or  for  latitude 
by  the  zenith  telescope.  These  limits  as  to  time  must  be  strictly  observed,  or  daily 
reports  will  be  submitted  in  writiug  to  the  instructor  explaining  the  reason  of  any 
delay.  The  following  will  be  the  ordinary  routine  of  observations  with  the  several 
instruments. 

Sextant. — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  ob- 
servers will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  deduced  from  an  east  and  west  star,  each  based  on  ten  altitudes 
taken  on  the  same  night.  These  observations  lor  latitude  and  time  must  be  made 
near  the  observatory,  and  the  time  results  must  be  reported  for  the  Lukeu's  chronom- 
eter. No  other  record  will  be  accepted.  The  results  will  be  reported  to  the  officer  in 
charge,  and  the  work  doue  under  his  direction. 

Transit — A  set  of  time  observations  for  rating  the  chronometer  will  be  made  about 
once  a  week,  observing  a  star  above  and  a  star  below  the  pole  for  deviatiou,  and 
about  five  south  stars  for  time.  Occasionally  au  observation  on  a  si  w  circum polar 
star  will  be  made  for  determining  the  colli  mat  ion  constant.  Every  moon  culmination 
occurring  before  1  a.  m.  will  be  observed,  until  each  officer  has  secured  at  least  one 
satisfactory  result.  At  first  the  observer  will  take  his  own  time,  afterwards  the 
chronograph  will  be  used. 

Zenith  telescope. — Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  ci  re  unipolar  star.  They 
will  then  fiud  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly,  they  will  observe  for  latitude,  uutii  they  have  obtained  a  satisfactory 
determination  based  on  three  nights'  work  upon  not  less  than  twenty  pairs. 

Equatorial  Uh scope.—  Every  practical  occupation  of  a  star  of  the  sixth  or  higher 
magnitude  by  the  dark  limb  of  the  ruoou  will  be  observed,  either  with  this  instrument 
or  with  an  astronomical  telescope,  uutil  each  officer  serving  his  second  year  has  ob- 
tained one  satisfactory  result.  Suitable  lists  will  be  prepared  in  advance  so  that  no 
opportunity  may  be  lost. 

Personal  equation  machine. r-Each  officer  will  occasionally  take  a  set  of  observations 
(80  to  100  trausits)  to  determine  his  personal  equation.  This  work  will  be  done  on 
cloudy  nights  (see  Buttaliou  Order  No.  3,  series  of  1*82,  for  form  of  record.) 

Agronomical  agimuth. — Each  officer  serving  his  secoud  year  will  determine  an  astro- 
nomical azimuth  accurately — using  a  large  theodolite  for  the  purpose.  The  results  will 
be  reported  in  a  shape  for  publication. 

MILITARY  PHOTOGRAPHY. 

The  officers'  laboratory  will  be  open  daily  from  1.30  p.  m.  until  4  p  m.  The  build-  * 
ing,  apparatus,  chemicals,  &c,  will  be  under  the  charge  of  the  post  quartermaster, 
whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held  responsible 
for  the  judicious  use  of  the  pioperty.  Officers  are  invited  to  avail  themselves  of  the 
advantages  of  the  laboratory,  making  such  arrangements  with  the  officer  in  charge 
as  shall  insure  no  confusion  in  his  official  duties,  or  in  those  of  the  men  under  his  in- 
struction. Ibe  instruction  of  enlisted  men  will  be  restricted  to  one  from  each  com- 
pany,  selected  from  those  having  special  aptitude.  They  will  be  detailed  singly,  for 
one  week  at  a  time,  and  will  receive  such  instruction  as,  in  the  judgment  of  the  officer 
in  charge,  is  best  suited  to  perfect  their  knowledge  of  the  subject. 

By  order  of  Lieutenaut-Colonel  Coiustock. 

8.  W.  ROESSLER, 
First  Lieutenant  of  Engineers,  Adjutant. 


Appendix  D.— Assignments  to  Charge  op  Departments  of  Instruction. 

[Orders  No.  83.1 

Engineer  School  of  Application,  U.  8.  A., 
Post  at  miltts  Point,  Sew  York  Harbor,  April  30,  1886* 

The  following  assignments  to  the  charge  of  departments  of  instruction  are  an- 
nounced. At  the  close  of  the  season  each  officer  will  submit,  a  report  upon  the  work 
done  in  his  department,  with  any  recommendations  he  may  desire  to  make. 
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Military  engineering,  Maj.  W.  R.  King, 

Submarine  mining,  Capt.  J.  G.  D.  Knight. 

Civil  engineering,  Capt.  J,  G.  D.  Knight,  temporarily. 

Practical  astronomy,  First  Lieutenant  S.  W.  Roessler,  temporarily. 

Military  photography,  First  Lieutenant  J.  L.  Lusk. 

I.  Daily  drills  in  iufautry  will  commence  on  the  3d  proximo,  and  will  be  continual 
(Saturdays  and  Sundays  excepted)  until  July  1st.  The  Battalion  commander  will 
order  such  additional  recruit  drills  in  infantry  as  way  in  his  judgement  be  necessary. 

The  regular  target  practice  season  will  be  the  months  of  May,  June,  July,  and  Sep- 
tember, under  the  direction  of  the  Battalion  commander. 

In  engineering  there  will  be  daily  drills,  Saturdays  and  Sundays  excepted. 

Ponton  exercises  for  Company  A  in  May,  for  Company  B  in  June,  and  for  Company 
C  in  July,  will  be  devoted  to  drills  on  laud,  including  building  trestle  bridges,  load: 
tag  the  wagons,  and  putting  together  the  canvas  boats;  those  for  Company  A  in  A* 
gust,  for  Company  B  in  September,  and  for  Company  C  in  October,  will  be  devote! 
So  drills  on  the  water,  including  the  construction  of  bridges  and  boat  maneuver 
After  the  pontons  are  put  in  the  water,  captains  may  order  such  exercises  in  rowing 
in  the  morning  as  they  think  expedient. 

Instruction  in  field  fortification  and  the  saps,  will  be  given  in  the  molding  room— 
for  Company  A  in  June,  for  Company  B  in  July,  and  for  Company  C  in  August. 

Practice  in  military  mining  will  be  given  on  the  glacis  of  the  old  land  front— fa 
Company  A  in  June,  for  Company  B  in  July,  and  for  Company  C  in  Angust. 

This  programme  leaves  November  uu assigned,  and  also  three  months  for  each  cot* 

Sany  (Company  A,  July,  September,  and  October;  Compauy  B,  May,  August,  aof 
•ctober;  and  Company  C,  May,  June,  and  September).     During  these  months  afl 
torpedo  and  fatigue  details  will,  if  practicable,  be  taken  from  the  companies  off  dotyj 
and  the  spare  time  will  be  devoted  to  surveys,  practice  in  military  map- making,  aw 
preliminary  target  practice  and  range  firing. 
By  order  of  Lieutenant-Colonel  Comstock. 

S.  W.  R0K8SLKR, 
First  Lieutentant  of  Engineer*,  Post  Adjutant. 


Appendix  E.— Water  supply,  sewers,  hospital  accommodations. 

Proceedings  of  a  Board  of  Officers  convened  by  virtue  of  the  following  order: 

Special  Orders  {  Headquarters  of  the  Army, 

No.  Id7.         S  Adjutant  General's  Office. 

Washington,  August  17,  1&& 

•    [Extract.  1 

1.  By  directiou  of  the  Secretary  of  War,  a  Board  of  Officers,  to  consist  of— 

Col.  Quincy  A.  Gillmore,  Corps  of  Engineers, 

Lieut.  Col.  Henry  G.  Hodges,  Deputy  Quartermaster-General,  U.  S.  Army, 

Maj.  David  L.  Huntington,  surgeon,  U.  S  Army, 
will  assemble  at  Willets  Point,  New  York,  upon  the  call  of  th'e  senior  member,  at  sad 
time  as  the  duties  of  the  members  will  permit,  to  examine  into  and  report  upon  \k 
question  of  source  and  method  of  water  supply,  and  of  sewers  and  proper  hospital  M 
commodations  at  that  post. 

The  junior  member  of  the  Board  will  act  as  recorder. 

The  report  of  the  B  >ard  will  be  forwarded,  through  the  Chief  of  Engineers,  toth 
Adjutant-General  of  the  Army. 

Upon  the  final  adjournment  of  the  Board,  the  members  will  rejoin  their  prop* 
stations. 

The  travel  required  under  this  order  is  uecessary  for  the  public  service. 

By  command  of  Lieutenant-General  Sheridan. 

R.  C.  Drum, 
Adjuian  t-  G**trd. 


Willets  Point,  N.  Y.,  September  Z,  18-5. 

In  accordance  with  the  above  order,  the  Board  met  at  Willets  Point  on  the  abof 
date  at  12  o'clock  m. 

Present :  All  the  members. 

After  a  oarefnl  inspection  of  the  post,  with  reference  to  the  point**  indicated  in  th 
Above  order,  the  Board  adjourned  to  meet  in  New  York  City  to  consider  their  report 
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New  York,  September  7, 1885. 

The  Board  met  according  to  adjournment. 

Present:  AH  the  members.  And  respectfully  sub  mite  the  following  report,  pre- 
lisiug  that  the  recommendations  made  upon  water  supply  and  sewerage  must  be  re- 
arded  as  preliminary  aud  dependent  upon  the  experiment  now  in  progress  at  Willete 
bint,  which  will  be  adverted  to  below. 

SOURCE  AND  METHOD  OF  WATER  8UPPLY. 

The  Board  finds  that  the  present  water  snpplyis  derived  from  surface  wells  located 
it  different  points  within  the  reservation. 

The  opiniou  of  the  Board  is  that  the  quantity  of  water  supplied  from  these  sources 
i entirely  inadequate  to  the  comfort  of  the  garrison  for  ordinary  sanitary  purpose* 
m&  for  protection  against  fire. 

From  the  evidence  submitted  to  the  Board  there  is  no  reason  to  believe  that  the 
pality  of  the  present  supply  is  positively  impure,  but  it  is  certain  that  in  time  these 
rails  must  be  contaminated  by  their  close  proximity  to  habitations,  gardens,  privies, 
md  stables. 

It  is,  therefore,  in  the  opinion  of  the  Board,  imperative  that  the  water  supply  shall 
w  derived  from  sources  free  from  all  suspicion  of  pollution,  and  in  quantity  sufficient 
o  meet  all  the  necessary  requirements  of  the  post.  Moreover,  the  troops  of  the  gar- 
ison  should  be  relieved  from  the  severe  duty  of  distributing  water  by  the  almost  ooso- 
ete  system  of  water  wagons  and  barrels. 

FLUSHING  WATER  SUPPLY. 

From  evidence  presented  to  the  Board,  it  is  their  opinion  that  the  system  of  water 
npplynow  iu  use  by  the  city  of  Flnshing,  L.  I.,  cannot  be  relied  upon  for  the  use  of 
khispost,  it  being  understood  that  the  present  sources  of  supply  are  regarded  as  im- 
pair, and  in  quantity  deficient. 

INDEPENDENT  8PRING8. 

The  Board  examined  a  certain  spring,. or  cluster  of  springs,  discharging  within  the 
fort,  and  find  the  water  pure  and  potable,  but  in  their  opinion  of  insufficient  quantity 
to  satisfy  the  ordinary  demands  of  the  garrison.  In  case  of  emergency,  it  is  probable 
(hat  this  supply  could  be  relied  upon  to  furnish  water  for  driuking  and  cooking  pur- 
poses for  a  limited  time. 

ARTESIAN  WELL. 

The  experiment  looking  to  a  full  supply  of  good  water  by  the  artesian  system  is 
sow  in  progress,  the  boring  having  reached  a  depth  of  over  300  feet,  aud  will  be  con- 
tinued at  least  500  feet  deeper,  if  necessary.  It  is  hoped  that  the  result  of  this  experi- 
ment will  be  a  plentiful  supply  of  potable  water,  and  in  quantity  sufficient  for  all 
possible  demands.  Should  this  prove  to  be  so,  the  problem  of  water  supply  is  happily 
solved. 

The  Board  is  unanimously  of  the  opinion  that  this  work  should  be  continued  until 
a  satisfactory  result  is  reached,  or  until  it  becomes  manifest  that  no  supply  can  be 
obtained. 

If  the  Artesian  experiment  fails,  it  is  the  opinion  of  the  Board  that  a  sufficient  sup- 
ply may  be  obtained  from  surface  wells  sunk  in  such  localities  upon  the  reservation 
that  all  possibility  of  pollution  may  be  avoided. 

It  is  the  opinion  of  the  Board  that  not  less  than  60,000  gallons  of  water  a  day  will 
%*  needed  to  properly  supply  the  demands  of  the  garrison.  This  estimate  is  based 
ipon  an  allowance  of  100  gallons  per  head  per  diem  for  a  population  of  600  individu- 
al*. Should  it  be  found  impracticable  to  obtaiu  this  quantity,  the  Board  Is  of  the 
opinion  that  any  amount  which  may  be  secured  below  this  estimate  should  be  re- 
served exclusively  for  domestic  purposes,  and  that  a  cistern  of  sufficient  capacity  to 
■tore  250,000  gallons  of  rain  water,  gathered  from  the  root  of  the  molding  building, 
should  be  constructed  near  that  building,  to  be  held  in  reserve  for  all  possible  emergen- 
cies arising  from  water  famine,  fire,  and  for  police  purposes.  A  cistern  oi  this  capacity 
*  required  to  avoid  the  necessity  for  using  the  water  from  what  is  known  as  the 
"ice  pond,"  a  small  sheet  of  impure  wat'.-r  surrounded  by  sources  of  pollution.  In 
▼iew  of  its  quality  and  the  necessity  of  draining  it.  for  sanitary  reasons,  it  is  earnestly 
itcommended  that  no  use  whatever  be  made  of  this  water. 

In  this  connection  the  Board  is  of  the  opinion  that  the  post  should  be  provided  with 

■team  fire  eugiue  for  such  emergencies  as  may  arise. 

With  regard  to  the  method  of  distribution  of  the  water  when  obtained,  the  Board 

of  the  opinion  that  the  water  should  be  delivered  from  its  sources  into  a  properly 
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constructed  reservoir  or  stand-pipe,  and  thence  distributed  by  mains  over  the 
son,  provision  being  made  for  connecting  with  quarters  and  barracks,  and  for  furnish- 
ing a  sufficient  supply  for  domestic  purposes,  bath-rooms,  and  water  closets. 

Provision  should  also  be  ma*  e  to  place  hydrants  at  points  convenient  to  the  quar- 
ters, barracks,  hospitals,  and  store-houses  of  the  post. 

SYSTEM  OF  SEWERAGE. 

There  is  at  present  no  system  of  sewerage  at  the  post.  Earth-pit  privies  are  pro- 
vided for  the  quarters  and  all  other  buildings  except  the  barracks.  Closets  for  taa 
accommodation  of  the  enlisted  men  are  placed  over  the  water,  below  high-water 
mark,  but  are  inconvenient  on  account  of  their  distance  from  the  barracks.  Betas* 
from  the  kitchens  is  removed  in  barrels  for  fiual  disposition. 

After  a  due  consideration  of  the  subject  of  a  general  sewerage,  the  Board  believe* 
that  the  plan  recommended  by  a  board  of  officers  convened  at  Willets  Point  to  ex- 
amine into  and  report  upon  this  subject  is  as  well  adapted  to  the  purposes  required 
as  the  nature  of  the  ground  will  admit. 

With  regard  to  the  particular  system  which  should  be  adopted  at  this  post,  t da 
Board  is  inclined  to  recommend  the  separate  system  as  preferable  for  the  purpose*  of 
this  garrison,  but  as  the  result  of  the  present  experiment,  having  in  view  the  obtain- 
ing of  a  proper  water  supply,  must  largely  influence  the  decision  for  one  or  another 
system,  it  is  deemed  better  to  make  no  further  recommendation  upou  this  subject  at 
present,  reserving  a  full  expression  of  views  for  a  supplementary  report. 

Inasmuch  as  the  cost  of  distributing  water  and  supplying  sewerage  will  be  sub- 
stantial Jy  the  same  for  either  source  of  supply  or  system  or  sewerage  disposal,  esti- 
mates are  herewith  appended. 


The  Board  desires  to  express  its  acknowldgments  for  much  valuable 
apon  the  points  under  discussion  derived  from  a  report  by  a  Board  of  officers  con  v< 
to  meet  at  Willets  Point,  October  21, 1884,  to  report  apon  the  present  water-supply 
at  the  post,  &c,  by  order  of  Lieutenant-Colonel  Abbot,  commanding  the  post. 
Appended  to  this  report  will  be  found — 
I.  An  estimate  for  constructing  storage  cistern  near  model  bnilding. 
II.  An  estimate  for  engine-house,  steam  pumps,  and  reservoir  for  water  supply. 
HI.  An  estimate  for  iron  pipes,  labor,  &c,  for  water  supply. 
IT.  An  estimate  for  labor  and  material  for  sewerage  system. 

•  »•«••  • 

ESTIMATES. 

For  constructing  storage  cistern  near  model  building,  for  possible  contingen- 
cies arising  from  water  famine,  fire,  and  for  police  purposes - $^?5 

For  steam  pumps  and  boiler,  engine-house,  pipes,  and  distributing  reservoir.  40, 

For  9,000  feet  of  iron  mains,  at  67  cents 6, 

For  30  hydrants,  at  $50 : I, 

For  labor  on  mains  and  hydrants 3, 

For  labor  and  material  for  system  of  sewerage  and  house  plumbing 12,001 

»♦»*»•  « 

There  being  no  further  business  before  the  Board,  it  adjourned  subject  to  the  call 
•f  the  senior  member. 

Q.   A.   OlLLMORE. 

Colonel  of  Engineer*,  Brevet  Major- General*  U.  S.  A.y  Senior  Member. 

Henry  C.  Hodgks, 
Lieutenant-Colonel  and  Deputy  Qitartennaster  Geveral,  U.  8.  A, 

David  L.  Huntington, 
Surgeon,  U.  S.  Jrmgf  Recorder. 
The  Adjutant-General  of  the  Army. 
(Through  the  Chief  of  Engineers.) 


Appendix  F. — Plan  and  Estimate  for  Brick  Barrack. 

Engineer  School  of  Application, 

Willets  Point,  N.  Y.,  March  10,  1886. 

Genkral:  In  compliance  with  your  instructions  of  July  6,  1885,  I  have  the  bona 
to  transmit  herewith  a  drawing  of  a  brick  barrack  for  a  full  company  of  engineer  ad- 
slier*  (10  sergeants,  10  corporals,  2  musicians,  64  first-class  privates,  t*4  second-cla* 
privates),  150  enlisted  men. 
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Beds  for  152  corporals  and  privates  are  indicated  on  the  drawing — the  sergeant**  are 
quartered  in  the  small  rooms  (10).  This  gives  a  surplus  of  12  beds.  Allowing  for  men 
livim?  outside  of  barracks — married  soldiers,  quartermaster  room  near  stable,  watch- 
men in  sepaiate  building,  &c. — provision  is  thus  made  for  having  one  large  barrack 
room  wirhoat  beds,  for  use  as  an  amusement  room  and  company  formations  in  inclem- 
ent weather. 

Ventilation  has  received  special  attention.  Each  man  is  allowed  600  cubic  feet, 
and,  as  shown  on  the  drawing,  fr^sh  air  is  admitted  under  the  stoves,  and  a  ventilat- 
ing shaft  is  provided.  The  kitchens  are  in  the  separate  building  now  occupied  aa 
aoch,  thus  avoiding  the  heat  and  smells  of  cooking  in  the  barracks. 

The  following  estimate  has  been  carefully  made  upon  the  basis  of  current  prices. 
It  contemplates  construct iug  the  buildings  On  the  present  sites,  where  foundations 
now  exist.  The  first  building  erected  will  probably  be  placed  elsewhere,  to  prevent 
putting  the  company  in  camp,  and  if  so  the  estimate  should  be  increased,  say,  $25,000. 
A  brick  barrack  for  a  light  battery  (65  men)  is  now  under  construction  at  Fort  Ham- 
ilton at  a  contract  price  exceeding  $18,000,  and  the  plan;  in  my  judgment,  is  innoh 
lees  suited  to  our  needs  than  that  herewith  submitted. 

ESTIMATE  FOR  ONE  BARRACK,   150  MEN. 

Masonry  in  walls $6,310 

Repairing  foundations 1,000 

Plastering 1,800 

Floors 1,718 

Windows  and  doors 1,480 

Roof 2,900 

8Uirs 500 

Veraoda 1,920 

Painting 1,000 

Contingencies  (say) 4,372 

Total 23,000 

In  reply  to  the  latter  part  of  yonr  instructions  of  July  6,  1885, 1  will  say  that  the 
pwsent  barracks  were  put  in  good  repair  last  autumn  and  that  they  are  reported  to 
■e  as  entirely  comfortable  even  daring  the  recent  severe  weather.  The  officers' 
•aartars  were  also  repaired  and  supplied  with  new  heaters,  of  larger  sice  than  those 
hi  use  before;  and  no  complaints  of  discomfort  are  made  this  season  (except  in  the 
•M  mess  building,  quite  unfit  for  occupation,  for  which  an  appropriation  has  been 
asked  from  Congress). 

Very  respectfully,  your  obedient  servant, 

Henry  L.  Abbot, 
Lieut.  Col.  of  Engineers,  Bvt.  Brig.  Genl. 
The  Chirp  op  Engineers, 

Washington,  D.  C. 


APPENDIX  No.  2. 


BATTALION  OF  ENGINEERS  AND  DEPOT  AT  WILLETS  POINT. 


REPORT  OF  MAJOR  W,  jB.  KING,  CORPS  OF  ENGINEERS,  OFFICER  IN  COM- 
mand, for  the  fiscal  year  ending  june  30,  1886. 

•   Battalion  of  Engineers  and  Depot, 
Willets  Point,  New  York  Harbor,  August  14,  1886. 

General  :  1  have  the  honor  to  submit  the  following  report  on  the 
Battalion  of  Engineers  and  Depot  of  Engineer  property  at  Willets 
Point  for  the  year  ending  June  30,  1886. 

Verv  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers. 
Brig.  Gen.  John  Newton, 
Okie/  of  Engineers,  U.  &  A. 


I. — Battalion  of  Engineers. 

The  law  provides  for  five  companies  of  Engineer  troops,  having  a* 
authorized  maximum  strength  of  752  enlisted  men,  officered  by  details 
from  the  Corps  of  Engineers.  At  present  only  four  companies,  with  a 
total  strength  of  450  enlisted  men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  Battalion  June  30,  18w6,  was  17  com- 
missioned officers  and  396  enlisted  men. 

During  the  past  year  companies  A,  B,  and  G  have  been  stationed  at 
Willets Point;  Company  D  exists  only  in  name;  Company  E  has  been 
itatioued  at  West  Point  to  assist  at  the  practical  instruction  of  cadets 
of  the  Military  Academy,  in  building  military  bridges,  sapping,  mining, 
tad  signaling. 

The  following  is  a  roster  of  officers  serving  with  the  Battalion  June 
30,1886: 

Maj.  W.  R.  King,  Corps  of  Engineers,  commanding.  • 
First  Lieot.  8.  W.  Roessler,  Corps  of  Engineers,  adjutant. 
First  Lieot.  J.  L.  Lusk,  Corps  of  Engineers,  quartermaster. 

'  Company  A. 

Capt.  J.  G.  D.  Knight,  Corps  of  Engineers,  commanding  company. 
Pint  Lien  t.  H.  E.  Waterman,  Corps  of  Engineers,  with  company.     On  temporary 
4nty  at  Sandy  Hook. 
Second  Lieut.  D.  dnB.  Gail  lard,  Corps  of  Engineers,  with  company. 
Second  Lient.  W.  E.  Craighill,  Corps  of  Engineers,  with  company. 
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Company  B. 

Second  Lieut.  H.  M.  Chittenden,  Corps  of  Engineers,  commanding  company. 
Second  Lieut.  H.  Taylor,  Corps  of  Engineers,  with  company. 
Second  Lieut.  J.  E.  Kuhn,  Corps  of  Engineers,  with  company. 

Company  C. 

First  Lient.  W.  C.  Langfitt,  Corps  of  Engineers,  commanding  company.    On 
porary  duty  at  Sandy  Hook. 
Second  Lieut.  I.  Hale,  Corps  of  Engineers,  in  temporary  command  of  company. 
Second  Lieut.  C.  E.  Gillette,  Corps  of  Engineers,  with  compauy. 
Second  Lieut.  W.  L.  Sibert,  Corps  of  Bugineers,  with  company. 

Company  D. 

First  Lieut.  S.  W.  Roessler,  Corps  of  Engineers,  commanding  company. 

Company  E. 

Capt.  P.  M.  Price,  Corps  of  Engineers,  commanding  company. 
First  Lieut.  J.  G.  Warren,  Corps  of  Engineers,  with  compauy. 
First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  with  compauy. 

The  following  table  shows  the  changes  that  have  taken  place  in  the 
personnel  of  the  officers  daring  the  year: 


Rank. 


Name*. 


Date. 


Joined    or 
relieved. 


Major. 


Captain 

First  lieutenant. 


Seoond  lieutenant. 


Do 

First  lieutenant . 


00 

Do. 

Captain 

First  lieutenant — 
Second  lieutenant. . 
Lieutenant-colonel . 


Do 

Major 

Lieutenant-colonel . 


Stanton,  W.  S 

Greene,  F.  V . 
Fitoh(G.D... 


Aug.  28, 1885 

Aug.  28, 1886 
Sept.  28,1886 


Believed 


Joined 

Relieved... 


Kuhn,  J.E Sept 80, 1886  '  Joined. 


CraicnfIl,W.E.. 
Beaoh,  L.  A 


Blaok,W.*f ..... 

Spenoer,  B.  J 

Greene,  F.  V 

Warren,  J.  G 

Sanford,J.C 

Comatook,  C.  B.. 

Abbot  H.  L 

King.  W.R       ... 
Comatock,C.  B.. 


Oct  80.  1886  i 
Nov.  5,  1886 

Jan.  5,  1886 

Jan.  7,  1888 

Jan.  12,  1886 

Jan.  16,  1886 

Feb.  12,  1886 

Mar.  18,  1886 

Mar.  18, 1886 
Apr.  26. 1886 
Apr.  26, 1886 


....do . ...... 

Relieved .... 

....do  . ...... 

— do    

— do 

Joined 

Relieved — 

Joined 


Relieved.. 

Joined 

Relieved.. 


Order  No.  150,  U.  8.  If .  i, 
Auguet88,  Kg*. 

Do. 
Special  Order  No.  188,  A  6.0, 

August  18, 1885. 
8peeial  Order  No.  187,  A&O, 

Auannat  17. 1885. 

Special  Order  No.  567,  AGO, 

November  It,  1885. 
Order  No.  8,  U.  &  M.  A^  Jaw- 

ary  5, 1886. 
Special  Order  No.  Stt,  A6.A, 

December  8J,  1885. 
Order  No.  10,  TJ.  8.  M  A,  Ja> 

uary  12, 1886. 
Order  No.  12.  TJ.  S.  M.  A,  Ja> 

nary  15,  1886. 
Special  Order  No.  JO,  A.  6.0, 

Febuary  4, 1886. 
8peoial  Order  No.  16,  A .  6.  <*» 

January  30, 1886. 
Do. 
Do. 
Do. 


Capt.  P.  M.  Price  was  relieved  from  command  of  Company  C  and 
assigned  to  command  of  Company  E,  per  Special  Order  No.  1,  Adju- 
tant-General's Office,  January  2,  i886,  and  Order  No.  12,  United  State* 
Military  Academy,  January  15,  1886. 

First  Lieut.  G.  A.  Zinn  was  relieved  from  duly  with  Company  Bin 
Special  Order  No.  31,  Adjutant-General's  Office,  February  6,  1886,  and 
assigned  to  duty  with  Company  E  in  Order  No.  30,  United  States  Mil- 
itary Academy,  in  compliance  with  Special  Order  No.  31,  Adjutant-Gen- 
eral's Office,  February  6, 1886. 

Capt.  Thomas  N.  Bailev  died  at  Willets  Point  at  10.30  a.  m.  April 
20, 1886. 
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RECRUITING. 

Daring  the  past  year  the  companies  of  the  Battalion  have  been  re* 
ernited  partly  by  enlistments  and  re-enlistments  at  Willets  Point  ^nd 
West  Point,  partly  by  the  assignment  of  recruits  from  David's  Island, 
ami  partly  by  special  eulistmeut  at  a  rendezvous  of  the  general  recruit- 
ing service  iu  New  York  City. 

The  Engineer  sergeant  detailed  under  authority  conveyed  by  letter 
from  the  Adjutant  General,  United  States  Army,  dated  June  2, 1885,  to 
recruit  for  the  Battalion'of  Engineers  at  general  recruiting  service  ren- 
dezvons,  New  York  City,  was  relieved  November  13, 1885. 

Under  authority  conveyed  by  letter  from  the  Adjutant-General,  United 
States  Army,  dated  May  24, 1886,  another  Engineer  sergeant  was  detailed 
to  report  to  the  su|>erin  ten  dent  of  the  general  recruiting  service  to  re* 
emit  for  the  Battalion,  50  recruits  beiug  required  to  fill  the  Battalion  up 
to  the  authorized  number.  He  was  attached  to  the  rendezvous  at  No. 
116  Chatham  street,  New  York  City,  where  he  still  remains,  and  the  in- 
dications are  that  he  will  succeed  in  procuring  the  required  number  of 
good  men. 

The  following  is  a  summary  statement  of  the  recruiting,  desertions, 
and  other  changes  among  the  enlisted  men  of  the  Battalion  during  the 
fast  year : 

Recruits  from  depot,  New  York  City  and  David's  Island 83 

Enlisted  in  Battalion : 

Willets  Point 30 

West  Point 7 

37 

Be-en listed  in  Battalion  : 

Willers  Point.  ..  30 

West  Point 8 

38 

By  transfer 1 

From  desertion 8 

Discharged  by  expiration  of  service 38 

Discharged  for  disability , «. 8 

Discharged  by  sentence  of  general  court- martial 7 

Discharged  by  order 15 

Died  of  disease 4 

Deserted 7* 

This  last  number,  though  large,  is  less  than  70  per  cent,  of  the  cor- 
responding number  last  year. 

DUTIES  AND  INSTRUCTIONS.      * 

At  Willets  Point  the  companies  furnished  the  ordinary  police  guard 
and  care  for  the  property  in  store,  as  well  as  received  and  issued  in- 
struments, &c,  used  by  officers  in  the  field. 

The  Battalion  is  equipped  and  drilled  as  infantry,  and  performs  reg- 
ular garrison  doty,  target  practice,  &c,  in  addition  to  their  special  du- 
ties as  sappers,  miners,  and  pontoniers,  and  they  have  continned  the 
experiments  with  explosives,  fixed  and  movable  torpedoes,  electric  ex- 
ploders, and  motors,  including  the  transmission  of  power  to  a  distance 
py  electricity. 

The  course  of  instruction  is  defined  in  Battalion  Orders  No.  3,  April 
37, 1885,*  Battaliou  Orders  No.  9,  November  23, 1885,t  and  Post  Orders 
Jfo.  74,  April  22, 1886,f  copies  of  which  are  herewith  inclosed. 

*  Appended  hereto,  p.  495. 

♦  See  Appendix  No.  1,  B  and  C,  report  of  General  Comstock,  pp.  477  and  481. 
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The  course  is  divided  into  two  parts,  viz,  the  summer  season  and  tht 
winter  season.  The  former  comprised  a  period  of  seven  months,  fron 
May  1  to  November  30,  and  was  devoted  to  outdoor  drills  and  exercises. 
The  latter  comprised  a  period  of  five  mouths,  from  December  I  to  April 
30,  and  was  devoted  to  indoor  drills  and  theoretical  instruction. 

* 

SUMMER  SEASON. 

Submarine  mining. — A  weekly  detail  of  officers  and  non-commissioned 
officers  received  instruction  and  practice  in  the  details  of  planting, 
operating,  aud  raising  *  group  of  mines. 

Practical  engineering. — Each  company  received  one  month's  instruc- 
tion and  practice  in  the  construction  of  field  fortification  and  saps  to  i 
reduced  scale  in  the  molding-room  and  in  the  construction  and  explo- 
sion of  a  land  mine. 

Ponton  drills. — Bach  company  received  two  months'  instruction  and 
practice  in  these  drills,  one  month  being  devoted  to  drills  on  land,  in- 
cluding building  of  trestle  bridges,  loading  the  wagons,  and  putting 
together  the  canvas  boats;  and  one  mouth  to  drills  on  water,  inclading 
the  construction  of  bridges  and  boat  maneuvers. 

Infantry  drills,  target  practice,  cfcc. — Daily  infantry  company  drills  we« 
had  during  two  months  of  the  season  aud  target  practice  for  four 
months. 

Military  surveying. — Each  officer  on  company  duty  who  had  not  il- 
ready  done  so  has  made  and  plotted  an  accurate  topographical  survey 
of  at  least  one  square  mile  of  territory  in  the  vicinity  of  the  post  Ii 
addition,  the  non-commissioned  officers  and  some  selected  privates  haw 
each  made  a  foot  reconnaissance  of  at  least  5  miles  in  length. 

,      WINTER  SEASON. 

Submarine  mining. — Daring  the  winter  season  the  instruction  is  mainlj 
confined  to  the  duties  of  the  loading-room,  in  assembling  all  the  part* 
of  the  torpedo.  A  weekly  detail  of  officers  and  non-commissioned  of- 
ficers has  received  instruction  in  these  duties. 

Recitations. — The  noncommissioned  officers  and  a  few  selected  pri- 
vates of  each  company  form  a  class  for  theoretical  instruction,  and  dar- 
ing the  winter  recitations  were  held  in  submarine  mining,  infantry  ta* 
tics,  pontonieriug,. field  fortifications,  and  sigualing. 

Meteorology. — Meteorological  observations  were  continued  for  sixtj 
consecutive  days,  commencing  January  2,  1886.  The  offhfcrs  on  com- 
pany duty  and  the  non-commissioned  officers  constituted  the  observers. 

TORPEDO  EXPERIMENTS  AT  SANDY  HOOK,  NEW  JERSEY. 

Under  instruction  from  the  Chief  of  Engineers,  U.  8.  Army,  dated 
April  23, 1886,  for  testing  the  torpedo  system,  a  grand  group  of  min<* 
was  successfully  planted  in  June,  1886,  in  the  False  Hook  Channel,  Sandy 
Hook,  where  the  mines  are  exposed  to  the  waves  of  sea  and  to  blow* 
from  passing  vessels.  After  remaining  in  position  for  about  ten  day* 
the  group  was  raised,  except  one  triple  group,  which  it  is  intended  " 
keep  iu  position  until  subjected  to  the  test  of  a  very  heavy  sea. 

An  officer  and  five  men  remain  at  Sandy  Hook  in  charge  of  the  group. 
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II. — Engineer  Depot. 

PUBLIC  BUILDINGS  AND  CONSTRUCTIONS. 

The  building  for  instructing  the  enlisted  men  of  the  Battalion  of  En- 
gineers in  the  theoretical  knowledge  of  electricity  and  the  practical 
operations  of  loading  and  testing  submarine  mines,  junction  boxes,  &c, 
and  iu  all  the  shore  duties  of  the  torpedo  service,  has  been  completed 
and  was  used  during  the  past  winter.  The  total  cost  was  $5,562.24,  $6,000 
having  been  estimated  for  and  allowed. 

The  building  wherein  are  stored  the  buoyant  torpedoes  and  materials 
pertaining  to  their  service  has  been  repaired  and  practically  rebuilt,  at 
a  cost  of  $525. 

A  marine  railway  for  hauling  steamer  David  Bushnell  out  of  the  water 
for  winter  care  has  been  completed,  at  a  cost  of  $2,191.74;  $3,000  esti- 
nated  aud  allowed  therefor.  The  ship-house  for  it  has  not  yet  been  built. 
Instead  of  an  inclosed  building  for  the  winter  protection  of  the  Bush- 
■ell,  it  will  probably  be  as  well  to  provide  simply  a  light  portable  roof, 
which  can  be  placed  over  her  after  she  has  been  hauled  out  on  the 
ways. 

The  large  building  (shed  D)  wherein  are  stored  the  wagons  of  the 
ponton  train  has  been  reshingled,  at  a  cost  of  8686  90. 

There  is  a  valuable  collection  of  models  and  war  relics,  which,  for 
want  of  a  better  place,  is  stored  in  an  old  frame  building,  at  such  a  dis- 
tance from  the  torpedo  laboratory  that  it  is  quite  inconvenient  for 
purposes  of  illustration  and  instruction,  and  I  would  respectfully  rec- 
ommend that  suitable  fire  proof  room — say  1,200  square  feet  of  floor- 
space — be  provided  for  this  collection,  either  by  an  addition  to  the  of- 
ficer's laboratory  building  or  by  a  separate  building  iu  the  immediate 
vicinity. 

There  are  in  store  nearly  two  hundred  wooden  ponton  boats, 
which  would  never  be  used  again  in  an  active  campaign,  as  they  were 
built  during  the  last  war,  and  although  some  of  them  are  in  tolerable 
preservation,  they  can  only  be  used  safely  for  purposes  of  instruction. 
They  now  occupy  considerable  space,  and  the  sheds  under  which  most 
of  them  are  stored  were  merely  designed  to  prevent  the  sun's  rays  from 
warping  and  cracking  the  timber,  and  unless  better  shelter  is  provided 
they  will  soon  be  entirely  destroyed.  I  would  respectfully  recommend 
that  these  boats  be  overhauled,  and  those  of  them  worth  repairing  be 
placed  under  complete  cover  from  rain  and  sun;  the  balance  should 
be  broken  up,  and  the  boards  used  for  rough  fencing,  plank  walks,  or 
other  purposes  for  which  they  are  suited. 

PROPERTY  IN  STORE. 

The  property  in  depot,  consisting  of  the  bridge  equipage  and  stores 
for  bridge,  engineer,  Held,  and  torpedo  service,  also  the  astronomical, 
anrveyiug,  geodetic,  drawing,  electrical  instruments,  insulated  cable, 
&c,  for  torpedoes,  is  stored  and  cared  for. 

WORK   OF  THE  DEPOT. 

The  printing,  draughting,  photographing,  lithographing,  and  binding, 
4b«.,have  beeu  done  by  Engineer  soldiers,  at  a  cost  of  $966.15  for  extra- 
duty  pay. 
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The  printing  and  bookbinding  has  been  useful  to  every  department 
here.  Confidential  and  professional  books  for  the  corps,  reports,  blank 
forms,  orders,  circulars,  &c,  have  been  made  promptly  and  with  econ- 
omy. 

The  receipts  and  issues  of  instruments  during  the  past  year  fpr  the 
use  of  officers  engaged  iu  surveys  and  engineering  work  consisted  of 
transits,  theodolites,  chronometers,  sextants,  barometers,  chaius,  odom- 
eters, compasses,  drawing  instruments,  &c. 

A  number  of  instruments  were  repaired  during  the  year,  at  a  cost  of 
$1,337.25. 

The  instruments  in  depot  are  gradual  accumulations  of  those  that  have 
been  purchased  by  many  different  officers  at  widely  different  times  and 
places,  and  are  therefore  of  a  miscellaneous  character,  many  out  of  date 
and  obsolete,  which  will  not  admit  of  interchange  of  parts  for  repairs  by 
taking  from  unserviceable  oues,  and  the  geueral  repairs  when  made  are 
done  by  proposals  from  the  lowest  bidder,  and  it  is  difficult  to  detect 
faults  which  become  apparent  when  they  are  subject  to  test  in  the  field. 

If  some  standard  instruments  could  be  decided  on,  to  which  all  par- 
chases  for  depot  or  field  should  conform,  the  usefulness  of  the  depot  to 
the  general  purpose  for  which  it  is  intended,  for  storage,  repair,  and  is- 
sue of  instruments,  would  be  much  increased,  and  better  satisfaction 
given  to  those  receiving  them,aud  greatly  increase  economy  in  service. 

The  number  of  really  useful  instruments  cannot  be  judged  from  the 
returns,  aud  is  very  much  less. 

III. — Statement  of  funds. 
Congress  appropriated  for  the  fiscal  year  ending  June  30,  1886 — 

For  instruction  of  Battalion,  &c $1,001 

For  incidental  expenses  of  depot 3,001 

For  repair  of  instruments _ 2,001 

Total 6,00* 

Of  this  there  has  been  expended : 

For  instruction  of  Battalion ,&c $582  2t 

For  incidental  expenses  of  depot 2,106  74 

For  repair  of  instruments 1,337  3S 

'Total 4,025  30 

Of  the  appropriations  for  fiscal  year  ending  June  30, 1887,  the  follow- 
ing sums  have  been  assigned  to  me  for  disbursement,  viz : 

For  incidental  expenses  of  depot,  &c $3, 000 

For  purchase  of  materials 1,  <W0 

For  repair  of  instruments ^000 

Total 6t000 

Which  will  be  applied  a«3  contemplated  by  the  law  and  projects  made 
in  accordance  of  the  same. 
There  will  be  required  for  the  fiscal  year  ending  Juue  30,  1888: 

For  incidental  expenses  of  depot,  including  fuel,  lights,  chemicals,  station- 
ery, extra -duty  pay  of  soldiers  necessarily  employed  as  artisans  on  work 
in  addition  to,  and  not  strictly  in  the  line  of,  their  military  duties. such 
as  carpentry,  smithing,  draughting,  printing,  photographing,  lithograph- 
ing,engine-driving,  &c.,  and  forre  pairs  topublic  buildings  and  machinery, 
and  unforeseen  expenses |7,000 

For  purchane  of  materials  for  instruction  of  engineer  troops  at  Willets 
Point  in  their  special  duties  of  sappers,  miners,  and  pontoniers,  torpedo 
drill,  and  signaling 1,500 
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far  purchase  and  repairs  of  instrument*  to  be  issued  to  the  Corps  of  Engi- 
neers for  nse  on  pnblic  works,  surveys,  &c $2, 500 

Per  an  additional  building  for  storing  and  preserving  the  collection  of  engi- 
neer models  and  relics  already  referred  to,  so  as  to  render  the  same  availa- 
ble for  purposes  of  illustration  and  instruction 8,000 

In  all 19,000 


Ippbndlx.— Course  of  Instruction  and  Drills,  Battalion  of  Engineers. 

'[Printed  Orders,  No.  3.1 

Battalion  of  Engineers, 
Willets  Point,  New  York  Haibor,  April  27,  1885. 

The  following  will  be  the  course  of  instruction  and  drills  for  the  Battalion  of  En- 
gineers during  the  coming  season — begiuuing  on  May  4  and  ending  on  November  30 
(30  weeks). 

united  states  engineer  school  of  application. 

The  following  assignments  to  the  charge  of  departments  of  instruction  are  an- 
nounced. At  the  close  of  the  session  each  officer  will  submit  a  report  upon  the  work 
done  io  his  department,  with  any  recommendations  he  may  desire  to  make. 

Civil  Engineering — Capt.  J.  G.D.  Knight. 
Submarine  Mining — Capt.  Philip  M.  Price. 
Practical  Astronomy— Capt.  Thomas  M.  Bailey. 
Military  Photography — First  Lieut.  James  L.  Lusk. 
Military  Engineering — Each  captain  for  his  own  company. 

The  following  will  be  the  course  of  instruction  in  the  several  departments. 

military  engineering. 

1st.  Verbal  instruction  by  the  company  officers  in  the  nomenclature  and  dimensions 
ef  the  siege  battery  and  model  fronts  of  fortifications,  including  the  reasons  therefor. 
M.  A  coarse  of  instruction  in  the  molding-room,  including  the  making  of  modern 
siege  batteries  and  saps  upon  a  scale  of  1:6.  This  drill  will  be  by  company,  each  in 
turn  being  entitled  to  the  use  of  the  room  for  one  month.  '  A  commissioned  officer  of 
the  company  ranst  always  be  present.  3d.  A  full  course  of  trestle  and  wooden  ponton 
4rill,  including  boat  maneuvers.  4th.  The  preparation  and  tiring  of  a  military  mine 
by  each  company.  5th.  I  u  fan  try  tactics,  includiug  the  school  of  the  soldier  and  of 
the  company.  Battalion  drills  will  be  had  under  personal  oommauri  of  the  lieute nant- 
eolonel  commanding;  each  captain  being  occasionally  detailed  to  command  at  a  drill. 
tith.  Target  practice  under the  authorized  system.  A  commissioned  officer  will  super- 
vise all  hiing.  7th.  Military  map  making.  Each  lieutenant  on  company  duty  who 
has  not  already  done  so,  and  each  non-commissioned  officer  and  as  many  selected 
privates  from  each  company  as  practicable,  will  make  a  satisfactory  foot  reconnais- 
sance at  least  5  miles  long,  iu  the  vicinity  of  the  post.  The  instructions  laid  down  in 
General  Orders  No.  12,  series  of  18H8,  from  these  headquarters,  will  be  strictly  fol- 
lowed, including  the  contouring.  Especial  attention  will  be  given  to  making  the§oale$ 
tmrectlg;  (I)  no  attempt  being  made  to  change  the  natural  length  of  step  in  the 
field-work;  (2)  the  plot  being  made  in  terms  of  thin  natural  uuit;  (3)  its  absolute 
length  being  determined  carefully  by  pacing  several  times  over  a  known  distance; 
*od  (4)  a  correct  scale  being  constructed  from  these  data  with  100  yards  as  the,  unit, 
the  zero  being  between  the  first  and  second  divisions  on  the  left,  and  the  first  divis- 
ion being  subdivided  into  ten  equal  parts.  The  plot  will  distinctly  show  the  6w/tn~ 
**»ga»dendofthereoonnai**ance,  without  any  attempt  at  compromising  discrepancies. 

The  captains  will  submit  to  these  headquarters,  on  or  before  the  determination  of 
ib  Mason,  the  several  mapsaud  drawings,  each  duly  approved  by  themselves. 

SUBMARINE  MINING. 

A  weekly  detail  of  two  company  officers  from  different  companies  will  be  made,  who 
vfll  spend  seven  hours  daily  on  this  duty  (Saturday  and  Sunday  excepted).  Thev 
will  be  excused  from  all  other  duties  except  dress  parades  and  inspections,  and  will 
t*  governed  by  General  Orders  No.  4,  series  of  1873,  from  Battalion  headquarters. 
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The  company  commanders  and  Battalion  staff  officers  will  occasionally  be  detailed 
to  relieve  Captain  Price  in  the  duty  of  snpervisieg  these  drills. 

A  weekly  detail  will  be  made  of  two  non-commissioned  officers  and  of  twelve  pri- 
vates, from  the  companies  not  on  the  roster  for  special  drills  in  engineering,  for  one 
week.  These  details  will  be  so  arranged  as  to  include,  in  an c cession,  every  man  in 
the  Battalion  not  especially  excused  by  the  commanding  officer.  On  certain  specified 
weeks  this  detail  will  be  constituted  entirely  of  non-commissioned  officers,  when  special 
attention  will  be  given  to  covering  the  entire  ground  as  nearly  as  possible. 

In  the  absence  of  commissioned  officers,  Sergeant  William  H.  Brown,  Company  A, 
and  Lance-Sergeant  Henry  Warner,  Company  B,  assistant  instructors  in  submarine 
mining,  will  be  in  general  charge  of  this  detail. 

During  fatigue  hours  (except,  on  Saturday  and  Sunday)  the  men  will  be  instructed 
(1)  in  the  duties  of  the  boat  service,  and  (2)  in  those  of  the  loading-room,  as  pre* 
scribed  in  the  proof  edition  of  the  Manual. 

The  following  system  will  be  observed  as  closely  as  the  weather  permits.  Any 
omitted  drill  will  be  had  on  Friday  if  possible. 

1st.  Monday.  Judgment  torpedo  drill— The  mapping  drill  will  first  be  practiced, 
then  the  judgment  firing  drill.  A  few  steamers  or  sailing  vessels  should  be  tracked 
at  every  drill,  and  the  diagrams  will  be  neatly  finished  and  preserved. 

2d.  Tuesday.  Placing  the  junction  boxes. — This  drill  will  be  simulated  on  lane 
nntil  the  principles  are  fully  understood  by  every  member  of  the  detail.  It  will 
then  be  executed  on  the  river,  using  the  base  line  between  the  fort  and  engineer 
wharf.  Care  must  be  taken,  by  providing  buoy  ropes  of  sufficient  length,  to  avoid  the 
loss  of  anchors. 

3d  Wednesday.  Planting  a  triple  group  of  mines. — One  officer  will  act  as  electri- 
cian, and  the  other  will  command  on  the  steam -lau uch ;  the  former,  on  Monday  or 
Tuesday,  will  set  up  the  apparatus  completely  in  the  new  operating  shed,  so  that 
everything  shall  be  in  readiness.  All  the  tests  used  in  planting  a  grand  group  will  be 
made.  Before  tbe  end  of  the  week  the  mines  will  be  raised  and  all  the  apparatus  re- 
turned to  the  confidential  mom.  If  the  weather  should  prevent  the  completion  of  tha 
work,  the  same  detail  of  officers  will  be  made  for  the  following  week,  due  credit  being 
given  on  tbe  roster. 

4th  Thursday.     Automatic  firing  drill — This  drill  must  first  be  practiced  at  ihe 
wharf,  in  tbe  manner  prescribed  in  the  Manual.     Subsequently  it  may  be  combined; 
with  the  judgment  drill  on  the  river. 

5th.  Daily  instruction  in  roiving. — This  drill  (weather  permitting)  will  be  under 
the  direction  of  Lance-Corporal  Lane,  Company  C,  assistant  instructor  in  submarine 
mining,  and  will  be  had  between  morning  fatigue  call  and  8.:i0  a.  m. 

6th.  In  unfavorable  weather  the  detail  will  be  exercised  in  the  duties  of  the  load- 
ing-room, in  the  shore  duties  pertaining  to  the  boat  service,  and  in  the  use  of  the  dial 
telegraph.  "Verbal  instruction  will  be  given  respecting  the  fuzes,  explosives,  torpedt 
material— except  that  of  the  operating  room— simple  electrical  testing,  and  thepree* 
tical  use  of  tbe  ordinary  forms  of  apparatus  for  the  electrical  ignition  df  mines.  Th» 
may  be  done  in  the  Torpedo  Museum,  by  reading  and  elaborating  portions  of  the  text  of 
the  Manual. 

On  each  Saturday  the  officer  in  charge  will  submit  the  plots  of  the  mapping  drills  ari 
a  report  giving  the  names  of  the  enlisted  men,  what  they  have  been  drilled  in,  sod 
their  classification  as  to  proficiency  ;  priuted  blank  forms  will  be  supplied.  Also  p*** 
son  a)  reports  from  each  officer  showing  what  he  has  accomplished,  with  notes  of  his 
tests  and  a  statement  of  any  difficulty  encountered,  and  any  suggestions  he  may  deem 
to  make. 

Before  the  end  of  the  season  the  grand  group  of  mines  planted  in  1881  will  be  raised 
and  replanted,  and  trial  runs  and  dock  trials  with  the  fish  torpedo  and  experiment* 
with  new  explosives  will  be  continued  under  special  directions  from  tbe  lieutenant- 
colonel  commanding. 

CIVIL.  ENGINEERING. 

The  following  instrumental  surveys  will  begin  at  once,  and  officers  will  be  exeneea 
from  all  other  duty  when  detailed  for  this  purpose.  The  detail  will  be  made  by  the 
adjutant,  upon  the  application  of  Captain  Knight  from  companies  on  no  special  roster 
in  engineering. 

Each  lieutenant  on  company  duty,  who  has  not  already  done  so,  will  make  and  plot 
a  careful  instrumental  survey  of  at  least.  1  square  mile  of  ground  near  the  penin- 
sula of  Great  Neck,  connecting  with  the  former  surveys  in  that  vicinity.  Th*  work 
will  include  contours  with  a  surveyor's  level.  He  will  be  assisted  in  the  field  wt*k 
by  details  of  non-comtnisNioned  officer*  and  privates  fiom  bis  company.  The  work 
will  be  plotted  on  a  scale  of  1*2  incbe*  to  the  the  mile,  with  contour  plaues  10  fe**t  ajwrt 
and  may  be  executed  upon  any  recognized  system  preferred  by  the  officer.  Good  level 
bench-marks  should  be  made  and  located  on  the  map,  the  references  being  given  in  a 
eolumn  of  notes.     The  names  of  the  residents  should  be  recorded.    A  field  azimuth  of 
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one  of  the  lines  will  be  determined  astronomically.  Practice  with  the  odometer  will 
be  had  between  Willets  Point  and  camp.  The  finished  maps  will  be  submitted  on  or 
before  the  termination  of  the  drill  season. 

An  extension  of  the  careful  hydrographic  survey  of  last  season  towards  the  main 
•channel  will  be  made  by  the  lieutenants  on  company  duty  serving  their  second  year 
with  the  Battalion. 

The  course  in  tie  Id  magnetic  observations  is  for  officers  serving  their  second  year 
with  the  Battalion,  and  will  be  carried  out  as  fully  as  the  facilities  at  hand  will  permit. 

Practice  in  the  use  of  the  Repsold  base  apparatus  will  be  had  by  officers  serving 
their  second  year  with  the  Battalion. 

The  course  in  tidal  aud  current  measurements  will  comprise  observations  with  the 
self-registering  tide-gauge,  with  the  electric  current-meter,  and  with  double  floats. 
It  will  be  confined  to  officers  serving  their  second  year  with  the  Battalion,  and  will 
include  a  full  set  of  observations  and  a  discussion  of  the  same. 

FIELD  ASTRONOMY. 

All  the  lieuteuants  who  have  not  already  completed  the  course  and  been  excused 
from  further  observations  will  constitute  the  observers,  being  called  upon  bv  Captain 
Bailey  as  wanted.  In  addition,  when  officer  of  the  day  (except  on  Sundays),  the 
weather  permitting,  they  will  observe  the  suu  or  stars  for  time.  These  observations 
will  be  computed  at  once  iu  the  book  prepared  for  the  purpose,  and  the  error  of  the 
mean  solar  chronometer  will  be  distinctly  recorded  there  and  on  the  guard  report,  where, 
in  case  no  observations  are  taken,  the  cause  should  be  stated. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  course 
covers  two  seasons,  the  first  including  sextant  work,  and  transit  and  zenith  telescope 
work  with  the  instruments  in  the  east  wing  and  on  the  outer  pier  ;  and  the  second 
including  sextant  work,  practice  with  the  new  combined  instruments  in  the  west 
wing,  and  with  the  equatorial.  Advantage  will  tie  taken  of  every  suitable  night  for 
observing.  Officers  wishing  to  use  the  instruments  for  special  observations  or  prac- 
tice must  apply  for  authority  to  do  so. 

Special  note- books  will  be  provided  for  each  officer;  which,  after  the  end  of  the 
season  and  inspection  by  the  commanding  officer,  will  become  his  personal  property. 
Suitable  blank  books  will  be  printed,  both  for  observations  and  computations;  and 
these  original  records  will  be  pasted  into  the  books,  thus  rendering  them  valuable 
for  future  reference. 

The  computations  will  receive  special  attention  (I)  as  to  methods  employed ;  (2)  as 
to  the  values  adopted  for  the  instrumental  constants  ^  and  (3)  as  to  rejection  of  doubt- 
ful observations.  The  latter  is  more  than  usually  important,  because  knowledge  of 
the  correct  result  is  likely  to  bias  the  judgment.  The  following  rules  will  be  strictly 
observed :  No  correction  of  the  original  record  is  to  be  made  subsequently  ;  if  clearly 
wrong  the  observation  must  be  rejected.  No  rejection  of  an  observation  is  allowed, 
unless  (1)  it  was  marked  doubtful  at  the  time;  (2)  it  is  thrown  out  by  Peirce's  crite- 
rion; or  (3)  its  discrepancy  is  so  largely  in  excess  of  any  probable  limit  as  to  render 
some  exceptional  cause  certain ;  for  instance,  a  discrepancy  of  1  minute  in  a  zenith 
telescope  latitude.  Every  rejection  under  this  third  case  must  receive  the  approval 
of  the  officer  charged  with  supervising  the  computations. 

The  following  allowance  of  time  will  be  made  for  computations  :  Three  days  for  a 
set  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  a  longitude  by  Jupiter's  satellites,  for  the  value  of  a  level  division  or  for 
a  micrometer  turn  with  the  zenith  telescope ;  ten  days  for  a  longitude  by  moon  cul- 
mination, or  by  lunar  distances,  or  by  an  occultation  by  the  moon,  or  for  latitude  by 
the  zenith  telescope.    These  limits  as  to  time  must  be  strictly  observed,  and 

DAILY  RRPORT8  WILL  BE  SUBMITTED  IN  WRITING  TO  1HE  INSTRUCTOR  EXPLAINING 
THE  REASON  OF  ANY  DELAY. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several  instru- 
ments : 

Sextant — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  ob- 
servers will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  deduced  from  an  east  and  a  west  star,  each  based  on  ten  altitudes 
taken  on  the  same  night.  Finally,  they  will  deduce  one  longitude  by  the  method  of 
lunar  distances,  using  stars  and  not  the  sun,  computed  by  Chaaiveuet's  method.  These 
observations  are  not  designed  for  the  regular  observatory  detail,  but  may  be  made 
when  officer  of  the  day  or  at  such  other  times  as  may  be  convenient.  They  must  be 
made  sear  the  observatory,  and  the  time  results  must  be  reported  for  the  Lukens 
chronomer.  No  other  record  will  be  accepted  The  results  will  be  reported  to  Captain 
Bailey  and  the  work  done  under  his  direction. 

Transit, — A  set  of  time  observations  for  rating  the  chronometer  will  be  made  about 
once  a  week,  observing  a  star  above  and  a  star  below  the  pole  for  deviation,  and 
about  five  south  stars  for  time.    Occasionally  an  observation  on  a  slow  ciroumpolar 
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star  will  be  made  for  determining  tbe  collimaiion  constant.  Every  moon  culmina- 
tion occurring  before  1  a.  in.  will  be  observed,  until  each  officer  has  secured  at  least 
one  satisfactory  result. 

At  first  time  will  be  recorded  by  the  instructor;  then  the  observer  will  take  his 
own  time ;  lastly,  the  field  chronograph  will  be  used. 

Zenith  telescope. — Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  circnm polar  star.  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly,  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory 
determination  based  on  three  nights'  work  upon  not  less  than  twenty  pairs. 

The  combined  transit  and  zenith  telescopes, — These  instruments  will  be  used  only  br 
officers  serving  their  second  year  with  the  Battalion,  the  object  being  to  give  famil- 
iarity with  the  latest  special  patterns  in  use  by  the  Corps  of  Engineers. 

Equatorial  telescope. — Every  practicable  ocoultation  of  a  star  of  the  sixth  or  higher 
magnitude  by  the  dark  limb  ot  the  moon  will  be  observed;  also  every  eclipse  of  Japs- 
tor's  satellites,  either  with  this  instrument  or  with  an  astronomical  telescope,  until 
each  officer  serving  his  second  year  has  obtained  one  satisfactory  result.  Suitable 
lists  will  be  prepared  in  advance,  so  that  no  opportunity  may  be  lost. 

Personal  equation  machine. — Each  officer  will  occasionally  take  a  set  of  observation 
(80  to  100  transits)  to  determine  his  personal  equation.  This  work  will  be  donees 
cloudy  nights.     (See  Battalion  Order  No.  3,  series  of  1882,  for  form  of  record.) 

Astronomical  azimuth. — Each  officer  serving  his  second  year  will  determine  an  at* 
tronomical  azimuth  accurately,  using  a  large  theodolite  for  the  purpose.  The  results 
will  be  reported  in  a  shape  for  publication. 

MILITARY  PHOTOGRAPHY. 

The  officers'  laboratory  will  be  open  daily  from  1.30  p.  m.  until  4  p.  m.  The  bniJeV 
ing,  apparatus,  chemicals,  &c,  will  be  under  the  charge  of  Lieutenant  Lusk,  Bat- 
talion quartermaster,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  wi! 
be  held  responsible  for  the  judicious  use  of  the  property.  ! 

Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratory,  mating j 
such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  in  hie  off  I 
cial  duties  or  in  those  of  the  men  under  his  instruction. 

The  instruction  of  enlisted  men  will  be  restricted  to  one  from  each  company  te* 
lected  from  those  having  special  aptitude.  They  will  be  detailed  singly  for  one  week 
in  turn,  and  will  receive  such  instruction  as  in  the  judgment  of  the  officer  in  charge 
is  best  suited  to  perfect  their  knowledge  of  the  subject. 

Detail  of  enlisted  men. — Company  A,  Ichabod  F.  Crippen.  second -class  private;  Goav 
pany  B,  Charles  M.  Beer,  first-class  private;  Company  C,  Robert  Sturm,  first-elan 
private. 

WEST  POINT,  NEW  YORK. 

It  is  desired  that,  so  far  as  circumstances  will  permit,  the  men  of  Company  £,  sta- 
tioned at  West  Point,  may  receive  instructions  similar  to  that  of  the  rest  of  the  Bat- 
talion.   The  company  commander  at  the  end  of  the  season  will  report  fully  how  Jar 
this  has  been  practicable,  with  any  recommendations  he  may  desire  to  make. 
By  order  of  Lieutenant-Colonel  Abbot. 

Harry  F.  Hodges, 
First  Lieutenant  of  Engineers,  Adj*t**L 
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UPORT  OF  THE  BOARD  ON  FORTIFICATIONS  OR  OTHER  DEFENSES. 
APPOINTED  HY  THE  PRESIDENT  OF  THE  UNITED  STATES  UNDER 
THE  PROVISIONS  OF  THE  ACT  OF  CONGRESS  APPROVED  MARCH  \ 
W£>.     WILLIAM.  C.  ENDICOTT,  SECRETARY  OF  WAR,  PRESIDENT 

ORDER  OF  THE  PRE8IDENT. 

Executive  Mansion,  Washington,  May  12, 1885. 

Under  a  provision  of  an  act  of  Congress  entitled  "An  act  making  ap- 
propriations for  fortifications  and  other  works  of  defense,  and  for  the 
irmameiit  thereof  for  the  fiscal  year  ending  Jane  thirtieth,  eighteen 
hundred  and  eighty-six,  and  for  other  purposes,"  approved  March  3r 
1885,  a  Board,  to  consist  of  the  officers  and  civilians  hereinafter  named,, 
to  appointed  to  "  examine  and  report  at  what  ports  fortifications  or  other 
iefenses  are  most  urgently  required,  the  character  and  kind  of  defenses 
best  adapted  for  each,  with  reference  to  armament,"  and  "  the  utiliza- 
tion of  torpedoes,  mines,  or  other  defensive  appliances" : 

Hon.  William  C.  Endicott,  Secretary  of  War,  president  of  the  Board* 

Brigadier-General  Stephen  Y.  Ben6t,  Chief  of  Ordnance. 

Brigadier-General  John  Newton,  Chief  of  Engineers. 

Lieutenant-Colonel  Henry  L.  Abbot,  Corps  of  Engineers. 

Captain  Charles  S.  Smith,  Ordnance  Department. 

Commander  W.  T.  Sampson,  U.  S.  Navy. 

Commander  Caspar  F.  Goodrich,  U.  S.  Navy. 

Mr.  Joseph  Morgan,  jr.,  of  Pennsylvania. 

Mr.  Erastus  Corning,  of  New  York. 

Gbovee  Cleveland- 

The  Board  convened  by  order  of  the  President  has  the  honor  to  sub- 
mit the  following  report : 

The  reports  of  the  Chief  of  Engineers  of  the  Army  have  annually 
laid  before  the  country  the  condition  of  the  national  defenses,  and  at- 
tention is  specially  invited  to  those  of  1880, 1881,  1882,  and  1884. 

Without  enlarging  upon  this  subject,  it  suffices  to  state  that  the  coast 
fortifications,  which  in  1860  were  not  surpassed  by  those  of  any  coun- 
try for  efficiency,  either  for  offense  or  defense,  and  were  entirely  com- 
petent to  resist  vessels  of  war  of  that  period,  have,  since  the  introduc- 
tion of  rifled  guns  of  heavy  power  and  of  armor  plating  in  the  navies- 
of  the  world,  become  unable  to  cope  with  modern  iron  or  steel  clad 
«bips  of  war ;  far  less  to  prevent  their  passage  into  the  ports  destined 
for  attack. 

Prior  to  1860  the  largest  gun  in  service  was  the  10-inch  Bodman 
•mooth-bore,  the  energy  of  whose  projectile  was  2,000  foot-tons.  The 
forts  of  that  period  were  more  than  competent  to  resist  its  projectile  ; 
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it  should  form,  therefore,  no  subject  of  reproach  because  at  present  they 
cannot  withstand  the  shock  of  20,000,  30,000,  and  45,000  foot-tons  of 
energy,  without  mentioning  the  new  guus  under  construction,  expected 
to  deliver  61.000  foot  tons  of  euergy.  On  the  other  hand,  the  assump- 
tion should  not  be  made  that  existing  fortifications  may  not  be  effect- 
ive at  short  range  against  unarmored  or  light-armored  ships.  At  many 
sites,  also,  they  are  of  indispensable  value  as  citadels  or  keeps  to  secure 
the  position  against  attacks  by  land,  and  as  flanking  works  for  torpedo 
lines. 

Some  idea  of  the  wonderful  change  in  guns  since  1860  may  be  obtained 
from  comparing  the  weights  of  the  projectiles,  which,  during  this  period, 
have  increased  about  twenty  fold.  This  increase  iu  power  of  guns  ne- 
cessitates the  use  of  large  masses  of  armor  in  important  parts  of  de- 
fensive works  and  largely  increases  their  cost  compared  with  the  old 
works. 

It  is  of  no  advantage  to  conceal  the  fact  that  the  ports  along  our  sea- 
coast — a  length  of  about  4,000  miles,  not  including  Alaska — invite  naval 
attack;  nor  that  our  richest  ports,  from  their  greater  depth  of  water 
and  capacity  to  admit  the  largest  and  most  formidable  armored  ships, 
are  of  all  the  most  defenseless. 

The  pioperty  at  stake  exposed  to  easy  capture  and  destruction  would 
amount  to  billions  of  dollars,  and  the  contributions  which  could  be  lev- 
ied by  a  hostile  fleet  upon  our  sea-ports  should  be  reckoned  at  hun- 
dreds of  millions. 

It  is  impossible  to  understand  the  supiueness  which  has  kept  this 
nation  quiet — allowing  its  floating  and  shore  defenses  to  become  obso- 
lete and  effete — without  making  an  effort  to  keep  progress  with  the  age, 
while  other  nations,  besides  constructing  powerful  navies,  have  not 
considered  themselves  secure  without  large  expenditures  for  fortifica- 
tions, including  armored  forts. 

Our  nearest  ueighbor,  though  reasoning  from  the  past,  she  should 
have  no  occasion  to  dread  a  naval  attack  from  us,  has  nevertheless  con- 
structed armored  forts  at  Halifax  and  Bermuda,  both  as  a  refuge  for 
her  fleets  and  as  outposts  for  offensive  operations. 

In  the  mean  time  we  have  acquired  great  riches  and  apparently 
dreamed  that  prosperity  should  inspire  friendship  aud  not  envy  in  less 
favored  peoples — forgetting  that  riches  are  a  temptation,  and  that  the 
plunder  of  one  of  our  sea- ports  might  abundantly  reimburse  an  enemy 
for  the  expenses  of  a  war  conducted  against  us. 

Had  another  policy  prevailed  and  been  consistently  pursued  towards 
the  formation  of  a  suitable  coast  defense,  we  should  at  the  present  mo- 
ment have  nothing  more  serious  to  engage  our  attention  than  a  meas- 
ured development  in  the  strength  of  the  works  of  defense  and  in  the 
power  of  guns,  in  order  to  keep  pace  with  the  gradual  progress  in  the 
means  of  attack. 

Unfortunately  the  immense  labor  of  novel  constructions  must  be  un- 
dertaken under  circumstances  where  careful  workmanship  is  required 
and  haste  would  be  impossible.  Under  the  most  favorable  conditions 
a  long  period  would  be  required  to  place  the  defense  upon  a  secure 
basis,  and  who  shall  guarantee  that  this  can  be  effected  free  from  com- 
plications with  foreign  powers!  The  Gun-Foundry  Board  has  esti- 
mated that  it  would  require  at  least  three  years  to  establish  proper 
plant  for  the  construction  of  modern  guns.  It  would  in  all  probability 
require  two  years  more  to  get  out  and  prove  the  first  16-iuch  gun.  That 
there  may  be  no  delay  in  mounting  the  guns  as  fast  as  completed,  the 
work  upon  the  extensive  foundations  for  the  gun  emplacements,  as  well 
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magazines,  shell-rooms,  engine-rooms,  and  other  .constructions  nec- 
pasary  for  the  service  of  the  guns,  should  be  commenced  at  the  earliest 
foment. 

|  WHERE  DEFENSES  ARE  MOST  URGENT. 

i 

1  The  first  in  the  order  of  the  dutiesimposed  upon  the  Board  is  to  exam- 

teand  report  at  what  ports  fortifications  or  other  defenses  are  most 
ently  required. 
1  Preliminary  to  a  decision  upon  this  important  matter,  it  is  proper  to 
discuss  briefly  the  objects  to  be  secured  by  a  defense  of  the  coasts,  and 
fhe  nature  of  the  attack  to  whtyh  these  are  most  exposed. 
I  To  the  last  named  the  answer  would  be — a  naval  attack.  An  attack 
by  land,  if  attempted  in  force,  must  be  resisted  by  the  armies  of  the 
prantry,  and  the  mode  of  doing  this  it  is  not  necessary  here  to  consider. 
f  The  objects  against  which  a  naval  atta.ck  would  be  directed  are — 

First,  the  important  commercial  ports,  containing,  in  addition  to  the 
Shipping,  large  magazines  of  the  products  of  commerce,  and  which  are, 
0D  account  of  public  and  private  wealth,  tempting  marks  to  an  enemy. 
IJuch  cities  are  also  railroad  centers,  and  their  capture  by  an  enemy 
-would  derange,  not  only  the  internal  commerce  by  land,  but  also  inter- 
fere with  the  transportation  of  troops  and  matSriel  of  war ;  and  this 
Blight  occur  at  critical  junctures  duriug  military  operations.  And  if,  in 
addition,  these  places  should  be  the  sites  of  navy -yards,  naval  stations, 
and  of  depots  of  military  aud  naval  stores,  the  loss  and  injury  to  the 
country  would  be  greatly  increased. 

I  In  the  second  place,  vessels  in  the  foreign  trade  must  be  protected — 
this  at  sea  could  be  performed  only  by  the  navy — but  when  these  ar- 
rive upon  the  coast,  they  should  find  fortified  harbors  of  refuge  pro- 
Tided  for  their  security. 

The  third  object  of  attack  and  capture  would  be  the  vessels  employed 
in  the  coasting  trade.    A  glance  at  the  map  of  the  coast  will  clearly 
indicate  the  dangers  to  which  this  commerce  is  exposed.    An  enemy 
having  superior  naval  power  might  intercept  all  communication  coast* 
i  wise  between  New  York  and  the  ports  of  New  England,  by  cruising  in 
Vineyard   and  Long  Island  Sounds.    His  cruisers  watching  Sandy 
;  Book,  the  mouths  of  Delaware  and  Chesapeake  Bays,  the  coasts  of 
I  Georgia,  and  the  Garolinas,  the  Florida  straits,  and  the  Gulf  coasts, 
i  would  subject  this  trade  to  such  risk  of  capture  that  during  war  it 
would  be  virtually  suspended.    Nor  could  this  result  be  prevented  by 
our  Navy,  even  if  provided  with  more  numerous  and  more  suitable  ves- 
l*els  than  past  experience  would  seem  to  insure,  because  of  the  immense 
|  Stretch  of  the  coast  and  of  the  crowd  of  fast  cruisers  and  of  privateers 
fwhich  could  be  let  loose  to  capture  and  destroy.     Wheu  the  country 
[shall  have  been  provided  with  a  few  fast  cruisers,  their  employment 
1  should  be  in  depredating  upon  the  enemy's  property  and  commerce,  in- 
stead of  engaging  in  a  futile  attempt  to  protect  the  coasting  trade  over  a 
|  Hoe  extendiug  for  4,000  miles.    Experience  has  also  taught  us  that  a  few 
Confederate  privateers  sufficed  to  annihilate  or  suspend  our  commerce 
upon  the  seas,  and  we  should  be  ready  to  apply  the  lesson  so  taught  to 
an  eneipy's  commerce. 

•  By  the  suspension  of  the  coasting  trade  the  lines  of  interior  naviga- 
tion would  become  of  importance.  The  meaning  must  be  restricted 
tare  to  the  portions  of  those  lines  where  a  hostile  vessel  could  not  easily 
penetrate,  and  hence  would  only  include  the  route  from  New  York  to 
Baltimore  by  canal  and  otherwise ;  that  from  Norfolk  to  Beaufort,  N. 
C,  and  that  from  Savannah  to  the  Saint  John's  River,  though  this  last- 
named  line  might  be  penetrated  at  several  points. 
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The  subject  of  the  defense  of  the  coasts  has  usually  been  treated  0| 
(the  supposition  of  the  existence  of  a  navy  not  equal  to  the  fleets  of 
«nemy,  but  sufficiently  numerous  to  impose  upon  him  the  necessity 
concentration  and  the  avoidance  of  large  detachments  from  his  foi 
but  this  view  of  the  case  the  Board  is  not  called  upon  to  discuss,  for 
does  not  exist,  and  it  will,  besides,  be  found  in  the  sequel  that  some 
the  ports  named  for  defense  will  be  strategic  rendezvous  for  fightii 
ships  of  war,  when  these  shall  have  been  built  in  adequate  numbers  ft 
operating  in  force  against  the  enemy. 

PORTO  ARRANGED  IN  ORUBR  OF  URGENCY. 

1.  New  York.  16.  Savannah. 

2.  San  Francisco.  17.  Galveston. 

3.  Boston.  18.  Portland,  Oreg. 

4.  The  lake  ports.  .  19.  Pensacola,  Fla. 

5.  Hampton  Roads.  '  20.  Wilmington,  N.  O. 

6.  New  Orleans.  21.  San  Diego,  Cal. 

7.  Philadelphia.  22.  Portsmouth,  N.  H. 
S.  Washington.  23.  Defenses    of   Cumberland    Sound  4 
9.  Baltimore.  Fort  Clinch.  J 

10.  Portland,  Me.  24.  Defenses  of  ports  of  the  Kennehd 

11.  Rhode  Island   ports  in  Narragansett  River,  Maine,  at  Fort  Popham.     I 

Bay.  25.  New  Bedford.  Mass.  J 

12.  Key  West.  26.  Defenses  of  ports  on  the  Penobecd 

13.  Charleston,  S.  C.  River,  Maine,  at  Fort  Knox. 

14.  Mobile.  27.  New  Haven,  Conn. 

15.  New  London. 

The  list  of  ports  is  not  exclusively  arranged  in  the  order  of  coram 
«ial  importance,  some  reference  being  had  to  the  facility  of  defendi 
certain  sites,  and  the  greater  or  less  period  of  time  which  this  t 
might  demand,  Baltimore,  Savannah,  Wilmington,  and  others  belo 
to  the  class  where  in  an  emergency  obstructions  might  be  improvised 
check  temporarily  a  hostile  squadron. 

It  is  not  possible  to  arrange  the  smaller  ports  always  in  the  order 
importance,  also  because  the  necessity  of  a  fortified  harbor  of  refa 
may  be  more  urgent  upon  a  long  stretch  of  exposed  coast,  although  t 
port  there  situated  might  be  inferior  in  wealth  and  importance  to  otb 
to  which  it  has  been  preferred. 

The  Board,  in  limiting  the  list  to  the  names  above,  does  not  wish  it  Mi 
be  understood  that  there  are  no  other  places  along  the  coast  which  M 
of  the  importance  necessary  to  justify  measures  of  defense.  There  iff 
others,  but  the  works  of  defense  already  existing  at  some  of  these,  and 
the  force  of  any  probable  attack  which  would  be  directed  against  tbem, 
<do  not  make  it  necessary  to  call  particular  attention  at  this  time  to  their 
condition  and  needs. 

The  Board,  in  stating  "  at  what  ports  fortifications  or  other  defenses 
are  most  urgently  required,"  presents  the  following  list: 

1.  New  York.  7.  Philadelphia. 

•2.  San  Francisco.  8.  Washington. 

3.  Boston.  9.  Baltimore. 

4.  The  lake  porta.  10.  Portland,  Me. 

5.  Hampton  Roads.  11.  Rhode  Island    porta  in   Narragansett 

6.  New  Orleans.  Bay.  • 

THE  DEFENSES  AND  THEIR  ACCESSORIES. 

In  the  sequel  the  objects  to  be  gained  by  the  defense  of  the  principal 
ports,  as  well  as  of  others  named  in  this  report,  will  be  commented 
upon.    The  Board  will  now  consider  "  the  character  and  kind  of  de- 
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best  adapted  for  each,  with  reference  to  armament"  and  "the 
BtHisation  of  torpedoes,  mines,  or  other  defensive  appliances,"  taking 
ip  the  subject  in  the  order  in  which  it  is  presented  to  it. 

The  defenses,  as  to  character  and  kind  with  reference  to  armament, 
iftoald  be  fixed  and  floating,  one  or  both,  according  to  locality,  armed 
frith  powerful  cannon  needed  to  repel  attack  from  the  most  formidable 
Ihips. 

In  the  phrase  " floating  defenses"  just  used,  the  armored  sea-going 
ibip  of  the  Navy  is  not  referred  to.  We  have  none  of  that  kind,  and  if 
hereafter  built  in  sufficient  number  aud  power  they  would  ac£  offensively 
Mid  not  be  confined  to  the  defense  of  ports.  The  floating  defenses  mean 
■eating  batteries  designed  specially  tor  operatiug  in  harbors  or  close  to 
the  land — armored  more  heavily  and  armed  with  heavier  guns  than  any 
probable  adversary.  Of  considerably  less  draught  than  the  armored 
lea-going  ship,  they  could,  by  operatiug  among  the  shoals,  avoid  ram- 
Ding,  and  even  torpedoes.  To  gaiu  such  advantages,  speed  must  be 
sacrificed,  but  it  is  quite  evident  that  for  the  defense  of  harbors  and 
bays  the  advantages  of  extra  thickness  of  armor  and  of  superior  power 
of  gun  more  than  compensate  for  that  loss.  These  batteries  are  costly, 
and  their  use  should  be  restricted  to  cases  of  necessity  ;  as,  for  instance, 
where  the  port  is  so  near  to  deep  water  that  a  bombardment  may  not 
otherwise  be  prevented ;  also  in  localities  where  the  uature  of  the  foun- 
dations forbids  the  construction  of  fixed  defenses,  or  where  the  width 
of  the  channel  is  too  great  to  be  well  swept  from  shore  batteries.  Bo- 
wles the  floating  batteries  hereinafter  specifically  recommended,  the 
Board  desires  to  point  out  that  while  not  required  at  present,  others 
Hay  be  useful  to  guard  the  eastern  end  of  Long  Island  Sound  and  the 
approaches  on  that  side  to  New  York,  and  in  Chesapeake  Bay  as  an 
outer  line  of  defense  to  Baltimore,  Washington,  and  Hampton  Roads. 

The  shore  batteries  may  be  armored  turrets,  revolviug  or  fixed,  ar- 
mored casemate,  and  emplacements  iu  barbette.  The  materials  used  in 
construction  for  the  armor  might  be  either  iron  or  steel,  although  the 
latest  experiments  indicate  the  superiority  of  forged  steel  plates.  While 
the  Board  is  of  opinion  that  forged  steel  plates  should  be  used,  it  also 
recommends  that  immediate  experiments  be  undertaken  to  determine 
the  most  suitable  armor  for  turrets  and  casemates.  Earthen  parapets 
and  traverses,  sometimes  arranged  with  a  core  of  concrete  or  rubble 
masonry  to  gain  resistance  to  shot,  are  generally  used  for  barbette  bat- 
teries. 

It  is  not  generally  considered  possible  to  bar  the  progress  of  an  ar- 
mored fleet  by  the  mere  fire  of  the  battery  ;  some  obstruction  sufficient 
to  arrest  the  ships  within  effective  range  of  the  guns  is  necessary.  The 
kind  of  obstruction  now  relied  upon  is  the  torpedo  in  the  form  of  a  sab- 
marine  mine,  and  except  in  special  cases  exploded  by  electric  currents, 
which  are  so  managed  that  the  operator  on  shore  can  either  ignite  the 
nine  under  the  ship's  bottom  or  allow  the  ship  to  explode  it  by  contact. 
In  deep  channels  the  submarine  mines  are  buoyant;  in  comparatively 
•hallow  waters  they  are  placed  upon  the  bottom ;  the  object  in  both 
cases  being  to  touch  or  nearly  approach  the  hull  of  the  vessel.  Subma- 
rine mines  are  not  accessories  of  the  defense,  but  are  essential  features, 
whenever  they  can  be  supplied.  Bomb-proof  operating  rooms  and  tun- 
nek  for  the  conveyance  into  the  water  of  the  electric  cables  are  neces- 
sary parts  of  the  system,  and  must  be  constructed  in  advance  of  the  oc- 
casion for  their  use. 

Special  batteries  of  guns  are  instituted  for  the  defense  of  the  lines 
of  mines  against  the  attempt  of  unarmoreel  or  light-armored  boats  to 
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countermine  or  grapple  for  tbeir  attachments.  These  gons  may  be  ar- 
ranged with  electrical  connections  so  as  to  be  discharged  by  the  very 
attempt  to  meddle  with  the  system.  The  smooth  bores  of  8  aud  10  inch 
calibers  and  the  8-inch  converted  rifles  already  in  service  will  be  needed 
to  defend  the  mines  against  attempts  of  this  nature;  bat  it  would  be 
advisable  to  replace  them  in  part  with  5,  6,  and  8  inch  rifles.  The  guns 
thus  displaced,  together  with  the  15-inch  smooth  bore*  now  on  hand, 
will  be  usefully  employed  in  the  defense  of  places  of  minor  importance. 

When  practicable  every  minefield  should  be  commanded  by  electric 
searchlights,  so  that  the  enemy's  attempts  at  night  to  tamper  with  the 
mines  may  be  detected  and  rendered  abortive. 

Movable  torpedoes  operated  from  shore  stations  are  still  in  the  experi- 
mental stage;  and  no  definite  recommendation  except  for  experimental 
trials  could  now  be  made.  The  successful  operation  of  these  torpedoes 
would  add  another  element  to  the  defense  of  the  mines. 

Torpedo  boats  would  prove  of  great  use  in  defeating  attempts  against 
the  mines,  made  either  with  small  or  large  vessels. 

Heavy  batteries  and  submarine  mines  are  correlative  terms  of  a  good 
defense  from  the  shore.  Without  powerful  guns  in  the  defense  the 
armored  ships  of  the  enemy  would  proceed  deliberately  to  the  removal 
of  the  mines,  either  iguoring  or  silencing  the  fire  of  the  works,  and 
without  the  aid  of  the  miues  the  enemy's  vessels  could  not  generally  be 
prevented  from  running  past  the  batteries. 

To  serve  the  mines,  operating  casemates,  cable-tunnels,  and  electric 
search-lights  are  necessary.  An  instructed  personnel  is  required  for  the 
placing  into  position  and  the  service  of  submarine  mines,  owing  to 
the  technical  nature  of  the  operations.  The  Battalion  of  Engineers  in- 
structed in  this  duty  is  now  restricted  to  400  men.  So  soon  as  proper 
accommodations  can  be  arranged  for  them  at  the  post  of  Willets  Point, 
the  number  should  be  increased  to  the  limit  allowed  by  law. 

Rapid  firing  guns  also  would  be  of  use  against  the  torpedo  boats  and 
the  uuarmored  portions  of  ships,  and  a  certain  number  should  be  pro- 
vided in  the  defense.  Machine  guns  for  flanking  defenses  and  sweep- 
ing mine-fields,  for  repelling  assaults  upon  the  works,  and  for  other  pur- 
poses, will  be  necessary. 

The  material  of  which  the  powerful  guns  needed  in  the  fixed  and 
floating  defenses  are  to  be  constructed  is  also  a  proper  subject  of  dis- 
cussion if  it  is  intended  to  secure  strength  »vith  a  minimum  of  weight, 
which  the  Board  deems  of  much  moment,  in  view  of  the  complication, 
weight,  and  additional  cost  of  the  gun-carriages  arising  from  the  in- 
creased dimensions  of  the  gun,  and  of  other  vital  considerations. 

Cast  iron  as  material  has  been  advocated  on  account  of  supposed 
cheapness  and  facility  of  manufacture,  but  the  sole  method  of  arriving 
at  a  sound  conclusion  in  this  respect  is  a  careful  analysis.  A  compari- 
son has  been  made  between  breech-loading  cast-iron  rifles  and  Krupp'* 
steel  rifles,  which  by  no  means  sustains  the  claims  either  of  superior 
economy  or  facility  of  manufacture  for  a  cast-iron  gun  of  power  eqnal 
to  one  made  of  steel.*    On  the  other  hand  the  difference  of  weight 

*The  following  comparison  of  the  weight  and  power  of  cast  iron  aud  steel  gansb 
based  upon  the  actual  performance  of  the  United  States  experimental  IW-iuch  breeeb- 
loading  rifle,  cast  iron,  and  the  Krupp  12-inch  breech-loading  rifle,  steel,  the  brown 
German  prismatic  powder  being  used  with  both  guns. 

Results  somewhat  more  favorable,  it  is  true,  have  been  obtained  with  the  12-incb 
breech-loading  rifle,  cast  irou,  from  the  use  of  Dnpont's  brown  prismatic  powder,  than 
given  below ;  but  it  is  fair  to  assume  that  results  equally  favorable  would  attend  the 
employment  of  Dupont's  powder  with  the  Krupp  12-inch  rifle;  consequently  tb*  r»- 
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kgainst  the  cast  iron  appears  to  be  66  per  cent,  of  the  weight  of  the 
itoel  gun,  a  defect  which  would  greatly  interfere  with  facility  of  maneu- 
ver and  rapidity  of  fire.  It  would  be  singular  if,  after  waiting  for  so 
Bany  years  with  the  alleged  intention  of  profiting  by  the  experience  of 
iations  foremost  in  the  manufacture  of  heavy  ordnance,  we  should  begin 
the  long-neglected  defense  of  the  country  with  accepting  a  material  for 

Ens  which,  after  having  been  tried  by  leading  European  nations,  has 
an  deliberately  rejected  in  favor  of  steel.    The  Board  emphatically 
recommends  steel. 

The  great  improvement  in  the  quality  of  steel  and  in  the  manufacture 
of  slow-burning  powders,  with  the  resulting  increase  in  the  length  of 
bore  and  weight  of  the  charge,  has  already  within  a  few  years  past  led 
to  a  marked  increase  in  the  velocity  and  energy  of  the  projectile,  with- 

Bolts  obtained  with  the  German  powder,  which  has  been  actually  tested  with  both 
gone,  will  furnish  quite  as  good  a  basis  for  comparison. 

By  virtue  of  certain  well-established  principles  in  gunnery,  relative  to  the  simili- 
tude of  guns,  with  similarity  of  loading,  it  is  easy  to  deduce  the  caliber  and  weight 
of  a.  piece,  of  either  of  the  above  types,  which  shall  possess  a  given  power,  or  which 
•hall  have  the  same  power,  for  instance,  as  a  piece  of  the  other  type.  In  this  way  we 
nay  reduce  onr  data  to  the  same  absolute  standard,  and  thus  give  our  analysis  a 
strictly  quantitive  character. 


Data. 


Powder. 


O 


! 


i 


United  States  12-inch  B.  L.  rifle,  out  iron;  , 

weight,  54  tons ;  length  of  bore.  28  calibers. .  j  German  brown . 
Xrnpp'a  12-inch  B.  L.  rifle,  steel;  weight,  48 

length  of  bore,  32  calibers do 


Lbs. 
265 


Lbs. 
800 


FseL 
1,709 


857  ,    1,008       1,857 


•  S 


Tons. \  Ft- ton*. 
14.0  |    16,197 

17.8  i    28,907 


From  the  above  it  appears  that  the  Krupp  12- inch  rifle  imparts  to  its  projectile 
7,710  foot- tons  more  energy  than  the  12-inch  cast-iron  rifle;  and  it  is  this  energy 
(smashing  effect)  which  is  assumed  to  be  the  measure  of  effect  against  hard  armor,  as 
steel,  with  which  all  new  types  of  armored  ships  are  now  plated,  and  is  therefore  the 
material  against  which  guns  for  coast  defense  will  in  future  be  required  to  contend. 

The  price  of  the  experimental  12-inch  rifle,  cast  iron,  was  about  $540  per  ton ;  that 
of  the  Krupp  12- inch  rifle  w'as  probably  not  more  than  $1,120  per  ton,  making  the 
total  cost  of  the  first  $29,160,  and  of  the  other  about  $53,760.  The  relative  weight  of 
piece  to  energy  of  projectile  is,  for  the  12-inch  cast-iron  gun,  33  tons,  and  for  the 
Krupp  12-inch  gun  20.1  tons,  or  less  than  two-thirds  that  of  the  cast-iron  gun.  The 
energy  per  pound  of  powder  is  61  foot-tons  for  the  12-inch  cast-iron  gun,  and  67.2  foot- 
tons  for  the  Krupp  12-inch  gun. 

Let  us  now  compare  these  results  by  a  common  standard.  Under  the  limitations 
imposed  in  connection  with  the  principle  of  the  similitude  of  guns,  &c,  we  assume 
that  the  weight  of  the  piece,  of  the  charge,  of  the  projectile,  and  the  energy  of  the 
projectile  are  directly  proportional  to  the  cube  of  the  caliber. 

(1)  What  will  be  the  caliber,  weight  of  piece,  of  charge,  and  of  projectile  of,a  cast- 
iron  gun  that  shall  possess  the  same  energy  as  the  Krupp  12-inch  rifle,  viz,  23,907 
foot-tons. 

From  oar  premises,  given  and  assumed,  we  deduce  the  following,  viz : 


Caliber. 


Indus. 
IS.  7 


Length  of 
bore. 


Caliber t. 
28 


Weight  of 
piece. 


Charge. 


Tons. 
79.7 


Pounds. 
891 


Projectile. 


Pound*. 
i,i«r 


Velocity. 


FeeL 
1,709 


Pressure. 


Tons. 
14 


•  As  has  been  stated,  the  price  of  the  12-inch  cast-iron  gnn  was  about  $540  per  ton, 
which  would  give  as  the  cost  of  this  dO-tpn  gun  $43,092.      But  in  the  manufacture  of 

*  second  gun  similar  to  the  12-inch  cast-iron  rifle,  three  separate  castings  proved  fail- 
QK*.    The  failure  of  the  first  ought  to  have  been  foreseen  and  could  have  been  pre- 
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out  impressing  an  undue  strain  upon  the  walls  of  the  gun,  and  it  is  this  ; 
•condition  of  the  art  which  has  set  aside  that  which  at  one  time  promised  \ 
to  be  a  useful  invention — guns  manufactured  on  the  multicharge  prin~ : 
<ciple,  such  as  the  u Haskell"  and  "Ripley."  The  Board  cannot  reeoat* i 
mend  the  manufacture  or  purchase  of  either  of  these  guns.  From  in- 
formation which  appears  to  have  been  carefully  compiled  and  laid  before  j 
the  Board  the  Haskell  multicharge  gun  wonld  much  exceed  in  weight 
and  cost  a  single-charge  gun  of  the  same  power. 

The  nature  of  the  projectile  to  be  used  will  vary  with  the  target*  I 
Oommon  shell  of  steel  or  iron  carrying  large  bursting  charges  will  be 
•effective  against  the  unarmored  parts  of  vessels.     Against  wrought  iron 
plates  the  projectile  may  be  made  of  chilled  cast  iron  ;  but  hard  armor 
^extacts  for  its  penetration  or  destruction  the  use  of  steel,  forged  and 

vented.  The  failure  of  the  second  occurred  by  successive  transverse  fractures  while 
in  the  lathe,  and  the  third  was  ruptured  longitudinally  while  still  in  the  casting-pit. 
These  failures,  even  now,  are  not  clearly  understood,  and  their  tendency  is  to  largely 
increase  the  uncertainty  and  risk  attendant  upon  the  manufacture  of  these  large  cast- 
ings, and  thus  to  enhance  their  cost.  It  is  highly  probable,  therefore,  that  the  cost 
per  ton  will  materially  increase  for  a  cast-iron  gun  of  80  tons  weight,  and  it  may  not 
be  far  out  of  the  way,  perhaps,  to  assume  the  cost  for  such  a  gun  at  $600  per  ton,  or, 
say,  a  total  cost  of  about  $48,000.  To  this  sum  must  be  added  the  increased  cost  fer 
the  very  much  larger  and  heavier  carriage  required  for  the  service  of  such  a  piece, 
which  will,  it  is  quite  safe  to  say,  bring  up  the  aggregate  cost  fully  to  that  paid  for 
the  Krupp  12-inch  rifle,  with  its  mounting. 

But  it  is  important  to  bear  in  mind  that,  as  yet,  we  have  no  evidence  touching  the 
•endurance  of  cast-iron  guns,  the  experimental  12-inch  cast-iron  gun  having  been  fired, 
up  to  the  present  date,  only  about  thirty  rounds.  And.  further,  we  have  nogoarantet 
whatever  that  a  satisfactory  endurance  with  one  cast-iron  gun  will  prove  a  safe  crite- 
rion in  respect  to  the  endurance  of  the  next  one  that  may  be  tried,  so  many  and  » 
great  are  the  uncertainties  attendant  upon  the  production  of  sound,  strong  casting! 
of  such  large  mass. 

Let  us  now  solve  the  inverse  problem,  viz : 

(2)  What  will  be  the  caliber,  weight  of  piece,  of  charge,  and  projectile  of  astorZgu 
of  the  Krupp  type  that  shall  have  the  same  energy  as  the  12-inch  cast-iron  gun,  vi& 
16,197  foot-tons  t 

In  this  case  we  deduce  the  following : 


Caliber. 


uekst. 
10.5 


Length  of        Weight  of 
bore.         {        pieoe. 


Charge.      |    Projeotile.        Velocity. 


OaUbers. 
82 


Tons. 
32* 


Pounds. 
242 


Pounds. 
677 


1,857 


Tom. 
17.1 


At  $1,120  per  ton,  this  gun  wonld  cost  $36,400.  But  the  cost  of  Krupp's  12-inch 
rifle  of  37  tons,  as  given  on  a  price  list  of  lb82,  was  only  $1,012  per  ton,  so  that  w 
may  assume  from  $32,500  to  $36,400  as  the  cost  of  the  10+-inchgun  of  «&i  tons  weight 

These  figures,  as  compared  with  the  price— $29, 160 — paid  for  the  12-inch  oast-iron 
gun,  are  quite  favorable  to  the  steel  gun ;  the  difference  in  cost  is  not  great,  partic- 
ularly when  it  is  remembered  that  cheapness  is  the  chief  merit  claimed  for  cast  iron, 
as  an  offset  to  its  manifold  imperfections. 

It  will  be  observed  that  the  same  energy  is  here  obtained  with  a  gun  of  about  one* 
half  the  weight  of  the  cast-iron  gun,  and  which  therefore  possesses  great  advantage 
with  respect  to  facility  of  handling,  and  permits  besides  of  a  considerable  saving  i& 
weight  of  charge  and  projectile. 

Referring  again  to  the  failure  of  the  three  12-inch  gun  castings,  the  limit  of  weight 
for  cast-iron  guns  would  seem  to  be  practically  reached  with  »  12-inch  rifle  of  54  toot 
weight ;  and  their  production  in  quantity,  even  of  that  caliber  and  weight,  will  oo- 
•questionably  seriously  delay  the  development  of  the  steel  industry  of  this  country,  to 
which  alone  we  must  have  recourse  for  guns  of  the  highest  power,  and  indeed  forgiu>3 
of  all  calibers  and  of  whatever  power,  where  strength,  lightness,  and  facility  of  band- 
ling  are  desiderata. 

In  conclusion,  it  may  be  stated  that  the  prices  paid  for  Armstrong's  steel  guns,  » 
far  as  they  have  been  made  public,  are  less  than  the  figures  assumed  above  as  the  cost 
of  guns  of  Krupp  manufacture. 
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tempered.  In  connection  with  steel  armor  piercing  projectiles,  reference 
bay  be  made  to  a  system  of  mannfacture  by  which  steel  shot  are  rolled 
rf  superior  quality  and  true  to  gange.  So  far  the  process  has  been 
ipplied  only  to  small  calibers,  but  if  successful  for  larger  ones  a  needed 
Ripply  will  be  obtained  at  a  small  cost. 

,  Among  the  most  important  means  of  conducting  an  active  defense  oi* 
Ifce  coast  is  the  torpedo  boat,  which,  although  recently  developed,  has 
received  the  sanction  of  the  nations  of  Europe,  each  one  of  which  now 
possesses  a  large  number  of  these  vessels.  Their  use  will  be  quite  gen- 
ital, first,  in  disturbing  blockades  and  preventing  these  from  being 
Made  close,  as  no  fleet  would  like  to  lie  over  night  within  striking  dis- 
tance of  a  station  of  these  boats;  second,  in  attacking  an  enemy's  ship 
enveloped  in  fog  or  smoke;  third,  in  relieving  a  vessel  pursued  by  the 
enemy ;  fourth,  in  defending  the  mines  by  night  and  day  against  at- 
tempts at  countermining,  and  in  many  other  ways  not  necessary  to  re- 
capitulate. 

Impressed  with  the  utility  of  this  mode  of  defense,  the  Board  has 
recommended  the  construction  of  150  of  these  boats,  and  desires  further 
to  say  that  in  its  opinion  this  service  requires  a  special  corps  of  officers 
and  men  from  the  Navy  trained  to  their  use. 

The  self-moving  torpedo,  one  example  being  the  "  Whitehead,"  would 
be  the  main  reliance.  The  star  torpedo  might  be  used  from  launches, 
but  as  in  general  this  service  would  be  of  the  nature  of  a  forlorn  hope, 
and  liable  to  fail  of  success,  its  principal  recommendation  would  be  ease 
ef  improvising  and  the  absence  of  other  suitable  means  to  the  end. 

Submarine  boats  have  not  passed  the  experimental  stage,  and  the 
Board  has  at  present  no  recommendation  to  make  ii*  their  regard. 

Aerial  torpedoes  with  large  charges  of  high  explosives  projected  in 
curved  or  vertical  fire,  while  they  demand  consideration,  have  not  yet 
Arrived  at  a  stage  of  development  demanding  practical  discussion. 

LIST  OF  PORTS,  WITH  DESCRIPTION  OF  FORTIFICATIONS  AND  OTHER 
DEFENSES  WITH  REFBRENCE  TO  ARMAMENT,  MINES,  TORPEDOES, 
ETC. 

(1)  New  Fork. — This  important  port  must  be  fortified  at  both  entrances 
in  the  most  thorough  manner.  Fortifications :  Turrets,  armored  case- 
mates, barbette  batteries,  mortar  batteries.  Submarine  mines  will  form 
*  part  of  the  defense.  Eighteen  torpedo-boats  are  recommended  for 
service  in  this  harbor. 

Propoted  armament. 


Caliber.  !  Kind.  •  Number.    Remarks. 


Ufa* 
fetich 

lMstk 
•4aeh 


110-ton  guns 18  I  RL.R. 

80-ton  guns 2     B.L.R. 

50-tc»n  gnns 40     B.L.R. 

27-ton  irons 20  j  B.  L.  R. 

13-ton  guns 15     RL.R. 

Mortars 144  .  Rifles. 


t?)  San  Francisco. — This  is  a  most  exposed  point,  and,  owing  to  the 
*Mth  across  the  channel,  difficult  to  be  defended  by  guns  from  the 
•bore.  Floating  batteries  are  consequently  required  to  be  added  to  the 
defense.  Fortifications :  -Turrets,  barbette  batteries,  mortar  batteries. 
Submarine  mines  will  form  a  part  of  the  defense.    Eighteen  torpedo- 
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boats  are  recommended  for  service  at  this  harbor.    Three  floating  bat- 
teries are  recommended  for  the  defense  iu  addition  to  the  land  batteries. 

Proposed  armament. 


Caliber. 


16-inch 110-ton  guns 

14-inch I    80-ton  guns 

12-inch 50-ton  guns 

10  inch ,    27-ton  guns 

8-inch 13-ton  guns 

12-inch !  Mortars 


Kind. 


Number. '  Remarta. 


I 


10 

4 

20 

71 

5 

128 


RLE. 

RLE. 
BLR 
B.LB. 
BLR 


(3)  Boston. — This  port  has  a  wide  opening  to  seaward,  with  three  ap- 
proaches, and  consequently  requires  extensive  works  of  defense.  Forti- 
fications: Turrets,  armored  casemates,  barbette  batteries,  mortar  bat- 
teries. Submarine  mines  will  form  a  part  of  the  defense.  Eighteen 
torpedo-boats  are  recommended  for  service  here. 

Proposed  armament. 


Caliber. 


Kind. 


Number. 


16-inch 

12-inch 

10-inch 

8-inch !    13-ton  guns 

12-inch Mortars 


110-ton  guns 
50-ton  guns 
27-ton  guns 


8 

B.L.B. 

10 

B.L.R. 

15 

RLR 

10 

B.L.B. 

182 

Rifled. 

(4)  The  Lake  ports. — The  situation  being  peculiar,  an  explanation  be- 
comes necessary.  The  treaty  of  1817  between  the  United  States  and 
England  limited  each  party  to  an  insignificant  naval  force  upon  the 
Lakes.*  At  that  time  the  country  on  both  sides  was  undeveloped; 
with  the  exception  of  Detroit  there  was  nothing  perhaps  deserving  the 
name  of  town  upon  the  Upper  Lakes.  Everything  has  changed ;  large 
cities  as  centers  of  commerce  now  dot  the  coasts  of  the  lake,  and  the 
wealth  and  property  liable  to  capture  and  destruction  are  enormous  in 
amount.  In  the  meanwhile  our  neighbors  over  the  line  have  surmounted 
the  rapids  of  the  Saint  Lawrence  and  the  Falls  of  Niagara  by  canals 

*  Arrangement  between  the  United  States  and  Great  Britain,  made  by  Richard  Rush,  esq.,  set 
ing  as  Secretary  of  the  Department  of  State,  and  Charles  Bagot,  His  Britannic  Majettft 
envoy  extraordinary,  <fc,  concluded  April  28, 1817. 

The  naval  force  to  be  maintained  upon  the  American  lakes  by  His  Majesty  and  thft 
Government  of  the  United  States  shall  henceforth  be  confined  to  the  following  vessel! 
on  each  side,  that  is : 

On  Lake  Ontario,  to  one  vessel,  not  exceeding  100  tons  burden,  and  armed  with  one 
18-ponnd  cannon. 

On  the  Upper  Lakes,  to  two  vessels,  not  exceeding  like  burden  each,  and  armed 
with  like  force. 

On  the  waters  of  Lake  Chainplain,  to  one  vessel,  not  exceeding  like  burden,  sod 
armed  with  like  force. 

All  other  armed  vessels  on  these  lakes  shall  be  forthwith  dismantled,  and  no  other 
vessels  of  war  shall  be  then  built  or  armed. 

If  either  party  should  hereafter  be  desirous  of  annulling  this  stipulation,  andshoald 
give  notice  to  that  effect  to  the  other  party,  it  shall  oease  to  be  binding  after  the  ex- 
piration of  six  months  from  the  date  of  such  notice. 

The  naval  force  so  to  be  limited  shall  be  restricted  to  such  services  as  will  in  no 
respect  interfere  with  the  proper  duties  of  the  armed  vessels  of  the  other  party. 
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which,  in  their  present  condition,  permit  the  passage  of  boats  of  9  feet 
draught,  and  when  the  improvements  shall  have  been  finished  will 
have  a  depth  of  14  feet.  The  present  draught  will  admit  many  gun- 
boats now  in  the  possession  of  Great  Britain,  and  when  the  depth  of 
water  is  increased  armored  vessels  from  the  other  side  of  the  Atlantic 
may  float  in  the  waters  of  Lake  Erie.  A  state  of  war,  therefore,  with 
that  power  would  at  this  time,  unless  something  be  done  to  avert  the 
consequences,  involve  the  lake  cities  in  frightful  losses  or  eveu  destruc- 
tion. These  cities,  being  upon  the  shore,  could  not  by  land  forts  be 
protected  from  bombardment.  Fort  Wayne,  on  the  Detroit  River,  if 
supplied  with  suitable  armament  well  placed,  could,  with  the  assistance 
of  submarine  mines  and  torpedoes,  prohibit  a  passage  into  Lake  Huron. 
The  canal  at  the  Sault  Ste.  Marie  would  also  demand  a  fort  to  protect 
it  from  destruction. 

Our  commerce  on  the  Upper  Lakes  is  much  more  extensive  than  that 
of  Canada,  and  doubtless  many  of  the  steamers  might  at  a  pinch  be 
converted  into  light-armed  naval  vessels.  But  to  do  this,  with  any  pros- 
pect of  anticipating  the  arrival  of  British  gunboats  after  the  declara- 
tion of  war,  the  vessels  should  be  inspected,  beginning  now,  and  the  in- 
spections continued,  so  that  a  perfect  knowledge  might  be  obtained  of 
the  number  and  description  of  all  that  might  be  fit  for  the  service  de- 
signed, and  plans  of  their  modification  to  receive  the  guns  be  made  and 
kept,  so  that  when  the  vessels  are  wanted  there  should  be  no  unneces- 
sary delay  in  preparing  them  for  service.  It  is  needless  to  state  that 
the  guns  and  other  necessary  material  should  also  be  provided,  ready 
for  use  at  a  moment's  warning. 

Upon  Lake  Ontario  the  Canadian  commerce  is  superior  to  ours.  Some 
protection,  however,  would  be  needed  here,  which,  imperfect  as  it  is, 
might  serve  a  good  purpose.  It  is  proposed  to  keep  in  one  of  the  inte- 
rior lakes  of  New  York  vessels  armed  with  light  guns  and  furnished  with 
self-moving  torpedoes,  to  be  sent  when  needed,  by  canal,  into  Lake  On- 
tario. Some  might  be  sent  to  Buffalo  for  service  in  the  Upper  Lakes. 
A  port  of  refuge  against  the  superior  naval  force  of  England  should  be 
provided  in  the  lower  part  of  Lake  Ontario. 

The  fort  at  Rouse's  Point  is  sufficient,  with  the  addition  of  a  few  8- 
inch  rifles,  to  secure  Lake  Champlain  from  an  inroad. 

It  may  be  observed  that  one  or  more  fortifications  on  the  Saint  Law- 
rence River  would  be  required,  which,  in  the  event  of  hostilities,  could 
at  once  protect  our  frontier  and  command  the  tfater  approaches  to  the 
Lakes.  They  would  be  more  reliable  than  an  improvised  fleet  upon  Lake 
Brie,  though  they  could  not  wholly  take  its  place. 

Proposed  armament. 


Locality. 


Caliber. 


r«t  Wayne '  10-inch.. 

8-inch.. 

6-inch.. 

-^  10- in  oh.. 

fwpoeed  fort  on  Saint  Lawrence  River 12-inoh.. 

i  10-inch.. 
-.  10-inch  . 

"rt Montgomery,  Bouse* Point ft- inch.. 

10-iacb.. 


Kind. 


27-ton  Runs 
13-ton  guns 
5-ton  guns 
Mortars  ... 
50-  ton  guns 
27-ton  guns 
Mortars  ... 
13-ton  gnna 
Mortars  ... 


Number. 


3 
•3 

4 
8 
2 
6 

8 

4 
8 


Remarks. 


B.L.R. 

B.L.R 

RL.R. 

Rifled. 

BLR. 

B.L.R. 

Rifled. 

B.L.R. 

Rifled. 
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(5)  Hampton  Roads. — Fortifications :  Turrets,  armored  casements,  bar- 
bette batteries,  mortar  batteries.  Submarine  mines  will  form  a  put  of 
the  defense.  Eighteen  torpedo-boats  are  recommended  for  the  service 
here  and  in  Chesapeake  Bay. 

Proposed  armament. 


Caliber. 


16-inch 110- ton  gun  a 

12-incli 50-ton  guns 

10-inch I    27-ton  gang 

12-inoh :  Morton 


Kind. 


Number.  -  Bemarka 


4 
10 
30 
16 


B.L.K. 
B.L.K. 
B.L.K. 
Rifled. 


(6)  New  Orleans. — It  being  impossible  to  place  submarine  mi  nes  in  the 
trunk  of  the  river  below  the  city,  but  only  in  the  Passes,  and  as  no  land 
batteries  could  be  built  there  on  account  of  the  want  of  a  foundation,  it 
is  recommended  that  the  defense  of  the  Passes  be  confided  to  two  float- 
ing batteries,  submarine  mines,  and  other  torpedoes.  Twelve  torpedo- 
boats  are  recommended  for  this  station. 

Proposed  armament  for  land  batteries  above  the  Head  of  the  Passes. 


Caliber. 


Kind. 


Number. .    Bemarka 


12-inch 50-ton  guna 

8-inoh 13-ton  guns 


20 

10 


RLE 
B.LE- 


(7)  Philadelphia. — Fortifications  :  Armored  casemates,  barbette  bat- 
teries, mortar  batteries.  Submarine  mines  will  form  a  part  of  the  de- 
fense.   Six  torpedo-boats  are  recommended  for  service  at  this  place. 

Proposed  armament. 


Caliber. 


Kind. 


Number.     Bemarka 


12-inch 

10-inch 

8-inch 

12-inoh 


50-ton  guns 
27-ton  guns 
13-ton  guna 
Mortars  ... 


i 


10 
5 
5 

16 


RLB. 
RLB. 
RLE 
Bifled. 


(8)  Washington. — Fortifications:  Barbette  batteries.  Submariue  mines 
will  form  a  part  of  the  defense. 

Proposed  armament.     * 


Caliber. 


Kind. 


12-inoh I  50-ton  guns 

10-inch |  27-ton  guns 


Number.     Bemarka 


7 
8 


RLR 
B.L& 


(9)  Baltimore. — Fortifications :  Armored  casemates,  barbette  batter- 
ies, mortar  batteries.  Submarine  mines  will  form  a  part  of  the  de- 
fense. 
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Caliber. 


Proposed  armament. 


Kind. 


Number.  •   Remarks. 


/  60-ton  guns 
.'  27-ton  guns 
I  13-ton  guna 
.   Mortars  ... 


5     B.  L.  R. 
5     B.  L.  R. 
5     B.  L.  R. 
16  I  Rifled. 


(10)  Portland,  Me. — Fortifications :  Barbette  batteries,  mortar  bat- 
eries.  Submarine  mines  will  form  a  part  of  the  defense.  Six  torpedo- 
Mats  are  recommended  for  service  here. 

Proposed  armament. 


Caliber. 


Hach 
Hindi 
••Inch 
12-inch 


Kind. 

50-ton  gnns 

27-ton  guns 

13-ton  gnns 

Mortars 


Number.    Remark*. 


20  B.  L.  R. 
10  B.  L.  R. 
10  |  B.  1,.  It. 
48     Rifled. 


(11)  Rhode  Island  ports. — Entrance  to  Narragansett  Bay.  Fortifica- 
tions: Turret,  barbette  batteries,  mortar  batteries.  Submarine  mines 
rill  form  a  part  of  the  defense.  Six  torpedo-boats  are  recommended  for 
service  in  this  bay. 

Proposed  armament. 


Caliber. 


Kind. 


Number.    Remarks. 


If-isch |  110-ton  guns 

50  ton  guns 

27-ton  guns 

Mortars 


attach 


2 
10 
10 
48 


B.  L.  R. 
B.  X*.  R. 
B.L.R. 
Rifled. 


(12)  Key  West — This  port  is  iu  the  direct  route  of  the  Oulf  commerce. 
Fortifications  :  Turret,  barbette  batteries,  mortar  batteries.  Submarine 
mines  will  form  a  part  of  the  defense.  Six  torpedo-boats  are  recom- 
mended for  service. 

Proposed  armament. 


Caliber. 


Kind. 


Number.)  Remarks. 


i 


N-meh 
tt-moh 


110-ton  guns 

50-  ton  guns 

Mortars 


2  I  B.  L.  R. 
12  B.  L.  R. 
32  .  Rifled. 


(13)  Charleston,  8.  0. — It  is  necessary  to  provide  fortified  ports  of 
refuge  along  the  extended  coast  line  of  North  and  South  Carolina  and 
Georgia.  Fortifications:  Barbette  batteries,  mortar  batteries.  Sub- 
marine mines  will  form  a  part  of  the  defense.  Six  torpedo-boats  are 
recommended  for  service  along  the  coast. 


Proposed  armament. 


Caliber. 


Kind. 


i 


Number.;  Remarks. 


tt-inta 90-ton  guns 

Ithuli i  27-ton  guns 

U-toeh Mortars  ... 


8 

4 

16 


B.  L.  R. 
B.  Xj.  R. 
Rifled. 


i 
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■ 

(14)  Mobile. — A  place  of  commercial  importance  and  the  outlet  of  th« 
products  of  Alabama.  Fortifications:  Barbette  batteries,  mortar  bat 
teries.    Submariue  mines  will  form  a  part  of  the  defense. 

Proposed  armament. 


Caliber.  Kind.  Number.     Remark*. 


12-inch '  50-ton  guna 12     B.L.R. 

8-inoh 13-ton  guna 10     B.L.IL 

12-inch Mortars.. 1«     Rilled 


(15)  New  London. — Fortifications;  Barbette  batteries.  Submarine 
mines  will  form  a  part  of  the  defense.  Eighteen  torpedo-boats  are  reo 
ommended  for  service. 

Proposed  armament. 


Caliber.  Kind.  i  Number. 


12-inch '  50- ton  guna 4  I  H.L.B. 

10-inch J  27-ton  guna *     4     B.L.R. 


(16)  Savannah. — Fortifications :  Armored  casemates,  barbette  batter- 
ies.   Submarine  mines  will  form  a  part  of  the  defense. 

Proposed  armament. 


Caliber.  Kind. 


Number.     Remark*, 


12-inch 

10-inch 

8-lnch 

12-inch 


i 
50-ton  gune 3      B.L.R. 

6     ELI 
4      B.L&. 


27-ton  guna 
13-ton  guna 
Mortars  ... 


16  j  Rifled. 

i 


(17)  Galveston. — This  place  cannot  be  defended  by  landworks  against 
an  active  bombardment,  and  fortifications  are  proposed  simply  to  pre- 
vent an  enemy's  vessel  from  entering  the  harbor.  Fortification*:  Bar- 
bette batteries,  mortar  batteries.  Submarine  mines  will  form  a  part  of 
the  defense.  One  of  the  light-draught  monitors  would  be  useful  to  as- 
sist in  the  defense. 

Proposed  armament. 


Caliber.  ■  Kind.  Number. 


8-inch 
12-inch 


13-ton  guna ,  6     BLL.R 

Mortars 16  1  Rifled. 


(18)  Portland,  Oreg.,  at  mouth  of  the  Columbia  River  and  above.-* 
Fortifications :  Barbette  batteries,  mortar  batteries.  Submarine  mines 
will  form  a  part  of  the  defense.  Eighteen  torpedo-boats  are  recom- 
mended for  service  along  the  Northern  Pacific  coast. 


f 
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Proposed  armament 


Caliber. 


10-lnch 

8-inch 

12-inoh 


Kind. 


27-ton  guns 
18-ton  guns 
Mortars  . .. 


Number. 


12 

7 

82 


Remark*. 


B.L.B. 
B.L.B. 
Rifled. 


(19)  Pensacola. — Fortifications :  Barbette  batteries.    Submarine  mines 
will  form  a  part  of  the  defense. 

Proposed  armament 


Caliber. 

Kind. 

Number. 

Remarks. 

12-lnch 

60- ton  guns 

2 

4 

B.  L.  R. 

27-ton  guns  - . 

B.  L.  R. 

(20)  Wilmington,  N.  ft,  and  mouth  of  Cape  Fear  River. — Fortifica- 
tions :  Armored  casemates,  barbette  batteries.  Submarine  mines  will 
form  a  part  of  the  defense. 

Proposed  armament 


Caliber. 

Kind. 

* 
Number. 

Remarks. 

12-inoh 

4 
5 

B.  L.R. 

10-inch  ................................. 

(21)  San  Diego,  Gal. — Fortifications:  Barbette  batteries.    Submarine 
mines  will  form  a  part  of  the  defense. 

Proposed  armament 


,                     Caliber. 

Kind. 

Number. 

Bemarks. 

10-inch 

27-ton  guns 

4  '  B-  T..  "R. 

(22)  Portsmouth,  N.  H. — Fortifications:  Barbette  batteries, 
marine  mines  will  form  a  part  of  the  defense. 

Proposed  armament 


Sub- 


Caliber. 

Kind. 

Number. 

Remarks. 

12-inch 

27  ton  guns  . . 

4 
4 

10-inch 

(23)  Defenses  of  Cumberland  Sound  at  Fort  Clinch. — This  is  the  most 
southern  harbor  of  importance  on  the  Atlantic  coast.  Fortifications: 
Barbette  batteries.    Submarine  mines  will  form  a  part  of  the  defense. 

Proposed  armament 


Caliber. 


12-inoh 
10- Inch 


Kind. 


50-ton  guns 
27-ton  guns 


Number. .  Remarks. 


2 
2 


B.  L.  R. 
B.  L.  R. 


33  E 
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(24)  Defenses  of  ports  on  the  Kennebec  River,  Maine,  atFortPopham.— 
Fortifications ;  Barbette  batteries.  Submarine  mines  will  form  a  part 
of  the  defense. 

Proposed  armament. 


Caliber. 

Kind. 

Number. 

Remarks. 

10-inch 

27- ton  guns 

8 

B.  L.  R.  * 

(25)  New  Bedford,  Mass. — Fortifications :  Barbette  batteries,  mortar 
batteries.    Submarine  mines  will  form  a  part  of  the  defense. 

Proposed  armament. 


Caliber. 


8-inch. 
12-inch 


Kind. 


13-ton  guns 
Mortars  ... 


Number. 


3 

16 


Remarks. 


B.L.R. 
Rifled. 


(26)  Defenses  of  ports  on  the  Penobscot  River,  Maine,  at  Fort  Knox. — 
Fortifications:  Barbette  batteries.  Submarine  mines  will  form  a  part 
of  the  defense. 

Proposed  armament. 


Caliber. 

Kind. 

Number. 

Remarks. 

10-inch 

27-ton  gang 

8 

B.  L.  R. 

(27)  New  Raven,  Conn. — Fortifications:   Barbette  batteries,  mortar 
batteries.    Submarine  mines  will  form  a  part  of  the  defense. 


, 


Proposed  armament. 


Caliber. 


8-inch . 
12-inch 


Kind. 


13-ton  guns 
Mortars  ... 


Number. 


3 

8 


Remarks. 


B.  L.  R. 
Rifled. 


GUNS  ON  HAND. 


The  sea-coast  guns  now  available  for  use  are: 


Kind  of  gun. 


Rodman  guns,  smooth-bore 

1h> 

Do 

Do 

Parrott  guns,  rifled 

Do 

Do 

Converted  rifles 


Description. 


20-inch. 

]5-inch. 

10- inch. 

8-inch. 

+300-pounders. 
*  200- pounders. 
MOO-pounders. 
8-inch. 


*  Of  doubtful  strength. 

tl60  on  hand,  anil  50  to  be  delivered  under  contract. 
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Some  of  these  smooth-bore  and  rifled  gaus  will  be  nsed  to  defend  the 
torpedo  lines,  aud  the  remainder  may  be  distributed  to  existing  forts 
and  batteries,  as  well  as  to  ports  not  named  in  the  foregoing  reports. 
It  is  probable  that  with  the  addition  of  two  modern  rifles  of  minor  cali- 
bers at  such  places,  with  little  additional  expense  for  constructions,  the 
existing  defenses  will  suffice  to  secure  ports  of  minor  importance  from 
marauding  attacks.  For  these  reasons  the  smooth-bore  guns  enumer- 
ated above  should  not  be  sold.  The  provisions  of  the  law  did  not  re- 
quire the  Board  to  make  a  report  including  all  places  where  defenses 
might  at  some  future  time  be  required,  and  the  Board  has  therefore 
confined  itself  to  a  general  meution  of  this  part  of  the  coast  defense. 

It  is  not  necessary  or  expected  that  the  order  of  urgency  should  be 
strictly  followed  in  the  lower  part  of  the  list  of  ports  prepared  by  the 
Board,  for  it  is  likely  that,  pending  the  period  at  which  these  ports  will 
be  reached  in  their  order,  changes  impossible  to  foresee  may  occur  in 
their  relative  importance  and  urgency,  and  such  changes  may  also 
modify  the  extent  of  the  defenses  and  armament  proposed  in  particular 
cases,  so  that  what  may  be  taken  from  one  may  be  added  to  another. 

Attention  is  invited  to  the  following  tabular  statements  based  upon 
careful  study  of  the  local  requirements  of  each  port.  It  has  not  been 
deemed  expedient,  for  prudential  aud  other  reasons,  to  make  public  the 
actual  sites  of  the  batteries : 

(1)  Estimate  for  land  defenses,  exclusive  of  armament. 

(2)  Estimate  for  armament  and  mountings. 

(3)  Estimate  for  floatiug  batteries,  including  armament. 
f4)  Estimate  for  submarine  mines  and  their  adjuncts. 
5)  Estimate  for  torpedo-boats. 

Estimate  for  land  defense*,  exclusive  of  armament. 

[Note.— The  following  estimate*  are  based  upon  the  use  of  rolled  iron  for  armor  plates,  because  the 
penetrations  into  that  material  have  been  the  most  studied,  bat  in  view  of  the  substitution  of  steel,  in 
whole  or  part,  for  rolled  iron  the  cost  for  equivalent  protection  would  probably  be  the  same.] 


Number  of  guns  and  mortars  wanted  at  dif- 
ferent localities. 


New  York  City,  including  both  entrances : 

9  2-gun  turrets 

80  in  casemates 

8  on  lifts 

89  disappearing  and  non-disappearing  . 
144  mortars 


Iron,  wrought  and  cast. 


Armor,  wrought  Structural  metal. 


Tons. 


13,685 
13,050 


Total 


20,685 


San  Francisco: 

5  2-gun  turrets :  7,575 

10  on  lifts ' 

90  disappearing  and  non-disappearing. . ., 

128  mortars 


Cost. 


$4,050,000 
3,900,000 


Tons. 


2,925 
1,950 


Cost. 


$450,000 
390,000 
160,000 


7,950,000  I  4,875  1,000,000 


2, 250, 000  i  1, 625 


250,000 
200,000 


Total I  7,575  I  2,250,000     1,625 


Boston:  I 

4  2-gun  turrets 6,060 

10  in  casemates ,4,350 

15  disappearing  and  non-disappearing 

10  barbette 

182  mortars I 


1,800,000 
1,300,000 


1,300 
650 


Total 


10, 410     3, 100, 000 


1,950 


450,000 


200,000 
130,000 


Cost  of  ma- 
sonry and 
earth. 


$1, 800, 000 
1,200,000 

640.000 
1.560,000 

288,000 


TotaL 
cost. 


$6,300,000 

5,490,000 

800,000 

1,560,000 

288,000 


5,488,000  14,438,000 


1,800,000 

800,000 

i  3,600,000 

256,000 

8,500,000 

1,000,000 

8,600,000 

256,000 

5,656,000 

8, 356, 000 

800,000 
400, 000 
600, 000 
150,000 
264,000 


2, 800, 000 

1, 830, 000 

600,000 

150,000 

264,000 


330,000  I  2,214,000  '  5,644,000 
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Estimate  for  land  defenses,  exclusive  of  armament— Continued. 


Number  of  guns  and  mortars  wanted  at  dif- 
ferent localities. 


The  lake  porta,  including  Fort  Wayne  and 
Saint  Lawrence  Hirer ; 

5  in  casemates 

Bon  lifts 


14  disappearing  and  non-disappearing 

24  mortars 

Land  defenses * 


Total 


Hampton  Roads,  Va.: 

2  2-gun  turrets 

10  In  casemates 

20  disappearing  and  non -disappearing. 
10  mortars 


Total 


New  Orleans : 

80  disappearing  and  non-disappearing. 

Philadelphia: 
10  in  casemates 


10  disappearing  and  non-disappearing 
>rtars 


lOmoi 


Total 


Washington: 

18  disappearing 


Baltimore : 

6  in  casemates 

10  disappearing  and  non-disappearing. 
10  mortars 


Total 


Portland,  Me: 
10  on  lifts. 
30disa 
48  mortar  s 


and  non-disappearing. 


Total 


Narragansett  Bay,  both  entrances : 

1  2-gun  turret 

Son  lifts 

15  disappearing  and  non-disappearing. 
48  mortars 


Total 


Total  of  above  11  ports 


Key  West,  Fla: 

1  2- gun  turret 

5  on  lifts 

5  disappearing  and  non-disappearing. 

32  mortars 

Bepaim 


Total 


Iron,  wrought  and  cast. 


Armor,  wrought. 


Tons. 


2,175 


2,175 


8,080 
4,860 


7,880 


4,850 


4,350 


2,175 


'Cost 


$050,000 


630,000 


900,000 
1,300,000 


2,200,000 


1,800,000 


1,300,000 


Structural  metaL 


Tons. 


825 


825 


060 
060 


1,800 


060 


650 


650,000 


2, 176        650, 000 


1,516 


1,616 


450,000 


325 


825 


825 


450,000 


325 


62,265  18,560,000 


1,515 


1,515 


457,000 


450,000 


Charleston,  S.  C. : 

4  on  lifts 

8  disappearing  and  non-disappearing. 

16  mortars 

Bepairs 


11,375 


325 


825 


Total 


Cost. 


$65,000 
60,000 


125,000 


100,000 
180,000 


230,000 


180,000 


130,000 


65,000 


Cost  of  ma- 
sonry and 
earth. 


$200,000 

240,000 

660,000 

48,000 

600,000 


1,648,000 


400,000 

400,000 

800,000 

82,000 


1,632,000 


1,200,000 


400,000 

400,100 

82,000 


832,000 


520,000 


200,000 

400,000 

82,000 


Total 


$015,000 

800,000 

560,000 

48,000 

600,000 


2,423,000 


1,400,000 

1,830,000 

800,000 

32,000 


4,062,000 


1,200,00 


1,830,000 

400,000 

32,000 


2,262,000 


620,000 


915,000 

400  000 

32,000 


65,000  I      632,000  '  1,347,000 


200,000 


800,000 

1,200,000 

96,000 


200, 000  J  2, 096, 000 


50,000 
100,000 


200,000 

400,000 

600,000 

96,000 


150,000  I  1,296,000 


2,680,000  ,23,214,000 


1,000,000 

1,200,000 

96,000 


2,296,000 


700,000 

500,000 

600,  tWO 

96,000 


1,896,000 


50,000 
100,000 


200,000 
400,000 
200,000 
64,000 
200,000 


144,444,000 

700,000 
500,000 
200,000 
64,000 
200.000 


160,000  1,064,000  1,664,000 


80,000 


80,000 


320,000 

820,000 

82,000 

200.000 

872,000 


400,000 

820.000 

82,000 

200,000 

952,000 
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Estimate  for  land  defenses,  exclusive  of  armament — Continued. 


■ 

Iron,  wrought  and  oast. 

Cost  of  ma- 
sonry and 
earth. 

sto  of  guns  and  mortars  wanted  at  dif- 
ferent localities. 

Armor,  wrought. 

Structural  metal. 

Total 
oost. 

Tons. 

Cost 

Tons. 

Cost. 

4  on  lift* 

$80,000 

$320,000 

720,000 

32,000 

300,000 

1,372,000 

$400,000 

Bifoatnmarinsr  and  non-diMtvnearinff  -  *  - 

720,000 

32,000 

kauri 

1 

300,000 

r*^ 

r 

Total -w 

80,000 

1,453,000 

r  London,  Conn. : 
4  ou  lifts 

80,000 

320,000 
160,000 
100,000 

400.000 

|4auippeRriiigand  non-dlimppearing-  .. 

160,000 

lepairB' r. " .T... 

100,000 

Total 

80,000 

580,000 

660,000 

— — ^__ _ 

■Mab.Ga.: 
8  in  eM^infttfm 

2,175 

$650,000 

825 

65,000 

200,000 

320,000 

82,000 

100,000 

015,000 

8  disappearing  and  non-disappearing . . . 

320,000 

Hmortara w 

32,000 

iepaira 

100, 000 

Total 

2,175 

650,000 

825          65. 000 

652,000 

1.  367. 000 

Hotuii,  Tex. : 

ilalsspDearinsr  and  non-disaDDearinff. . . . 

—~t  --- 

$320,000 

32,000 

200, 000 

$320,000 

DKaioTtsrs 

32,000 

•Kama 

200.000 

Total 

552,000 

552.000 

■ted,  Oreg. : 

ittdiaappA^rin?  and  non-disapi>6Aiinir- 

480,000 

105,000 

64,000 

200, 000 

480, 000 

105,000 

64.000 

V  barbette 

SBsMrtars 

Xsepa 

200, 000 

Total 

849,000 

849,000 



gM»la.Fla.: 

lOB  lifts 

$40,000 

160,000 
160,000 
200,000 

200  000 

160,000 
200,  000 

— — — — 

Total 

40.000 

520, 000 

560,000 

£  in  casemates 

2,175 

$650,000 

825 

65,000 
40,000 

200.000 

160,000 

80,000 

200,000 

915.000 

■an  lifts 

200,000 

80,000 

200,000 

Total 

2,175  1      650,000 

825 

105,000 

640,000 

1,  395, 000 

| 

UK**©.  Cal. : 

1  QiMppMriQjr  and  non-disappearing 

160,000 
100,000 

160, 000 
100,000 

i 

Total 

| 

260,000 

260,000 

•gJ«rth,N.H.: 

£~**ppearin£  and  non -disappearing .... 

320,000 
100,000 

820  000 

100,000 

Total...'. 

420,000 

420, 000 

gas  of  Cnmberland   Sound,   at  Fort 
t«»  lifts 

40,000 

160,000 
80,000 

200.000 
80  000 

*  ^Mppearing  and  non-disappearing .... 

,   Total 

40,000 

240,000 

280,000 

£■**•  of  ports  on  the  Kennebec  River, 
■ft.**  'on  Popham : 
9  ^Mppearing  and  non  •disappearing 

120.000 

120,000 

1 
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Estimate  for  land  defenses,  exclusive  of  armament — Continued. 


Number  of  gnus  and  mortars  wanted  at  dif- 
ferent localities. 


New  Bedford,  Mass. : 

8  disappearing  and  non-disappearing. 
10  mortars 


Cost  of  ma- 
Armor,  wrought.  '  Structural  metal.1  sonry  and 

I  I     earth. 


Tettd 


Tons.        Cost      '  Tons. 


Cost 


$120,000     $m.{ 

32,000  32,1 


Total. 


Defenses  of  ports  on  the  Penobscot  Biver, 
Me.,  at  Fort  Knox : 
3  disappearing  and  non-disappearing — 


New  Haven,  Conn. : 

3  disappearing  and  non-disappearing. 

8  mortars 

Keeps 


Total. 


152,000  t 

1 

US,4 

1 

120,000  > 

1*M 

120,000  ! 

16,000 
100,000  | 

1X1 
MM 

236,000 

23U 

Grand  total ,68,130  $20,300,000,12,360  '$3,320,000  31,863,000  55,4SM 

1  I I   •      i ! 

Estimate  for  armament  and  mountings. 


Guns. 


Locality. 


I 


4 

a 


New  York  City; 

Willets  Point 

Narrows,  Sandy  Hook,  Coney 

Island 

San  Francisco 

Boston 

Lake  ports : 

Fort  Wayne 

Saint  Lawrence  Biver 

Fort    Montgomery,   Rouse's 

Point 

Hampton  Boads 

New  Orleans  (Mississippi  Biver) 

Philadelphia. 

Washington  (Potomac  Biver)... 

Baltimore 

Portland,  Me 

Bhode  Island  porta  (Narxagansett 

Bay) 

Key  W>st 

Charleston,  S.  C 

Mobile 

New  London 

Savannah  

Galveston 

Portland,  Oreg.  (month  Colombia 

Biver) 

Pensacola 

Wilmington,  N.  C 

San  Diego,  Cal 

Portsmouth,  N.  H 

Defenses  of  Cumberland  Sound  at 

FortClinoh 

Defenses  of  ports  on  the  Kennebec 

Biver,  Maine,  at  Fort  Popham. 

New  Bedford,  Mass 

Defenses  of  ports  on  the  Penobscot 

Biver,  Maine,  at  Fort  Knox 

New  Haven,  Conn 


12 

10 

8 


Total. 


2 
2 


2 

4 


44 


a 


-*   ci 


10 

30 
20 
10 


2 


10 
20 
10 
7 
6 
20 

10 
10 

8 

12 

■  4 

8 


2 

4 


2 


4 
a 


15 
71 
16 

8 
0 


20 

5 

0 

5 

10 

10 


4 
0 


12 
4 
5 

4 
4 

2 

8 


8 


4 

a 

a6 


10 

6 

10 

8 


10 
6 

5 
10 


10 


4 
8 


3 


3 


208  222  102 


Mor- 
tars. 


© 

a 

4 


4 

a 


06 

128 
132 


16 
16 

16 

48 

48 
83 
16 
16 


16 
16 


16 


8 


700 


.d 

a 


•»  '  .»« 


48 


6 
8 

6 


Cost  of 
guns  and 
mortars. 


I 


24 


♦1, 744, 000 

4,283,000 
5,426,000 
2. 971, 000 

188,800 
810,000 

100,000 

1,608,000 

1, 180. 000 

828,000 

612,000 

578,000 

1,784,000 

1,874,000 
976,000 
686,000 
858,000 
808,000 
492,000 
232,000 

671,000 
208,000 
385,000 
100,000 
808,000 

154,000 

81,000 
167.000 

81,000 
103,000 


28,554,000 


Coat  of 


a 


$580,000  n. 

1,412,000  I  8,1 

1,787,000     7,! 

970,000     3,1 

59,800!     Sftf 
100,000        419.1 


30,000 
534,000 
880.000 
274,000 
171,000 
190,000 
587,000 

450.000 
320,000 
210,000 
284.000 
108.  QUO 
162, 000 
75,000 

219,000 
71,000 

112,000 
88,900 

lOt,  000 

52,000 

27,000 
58,000 

27,000 
38,000 


ijM 

UH  J 
L5MJ 

LlUfl 


L8HJ 

ft* 
LM» 
411. 
OXl 
MM 

tmf 

441.1 
Mtf 

«ui 

mi 

j*; 
m« 

i«i 


9,411,800  37,9*i 
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Estimate  for  floating  batteries,  including  armament 


Locality. 


New  Orleans. 
San  Francisco 

Total... 


Number  of  bat- 
teries. 

Number  of 
guns  each. 

Total  num- 
ber of 
guns. 

4 

a 

2 

•  •  •  • 

i 

"i 

4 

a 

6 

1 
2 

4 

a 

4 

•  *  *  * 

.   !    . 

■s  -  3 

.9     3 
4     6 

2 
3 

.... 
6 

2 

0 

t 

5 

2 

2 

3 

4 

0 

•! 

Cost  of  ships 
*     and 
armament. 


$8t  150, 000  00 
10,725,000  00 

18,875,00  00 


Estimate  for  submarine  mines  and  their  adjuncts. 


Seaport. 


New  York 

San  Francisco 

Boston. 

Lake  porta , 

Hampton  Roads , 

Mississippi  River 

Philadelphia 

Washington 

Baltimore 

Portland 

Narragansett  Bay,  both  en- 
trances   , 

Key  West 

Charleston 

Mobile , 

New  London . 

Savannah , 

Galveston , 

Pensacola 

Portsmouth 

Ten  minor  porta  defended  by 
existing  works 


Total 


Submarine  mines. 


I 

« 


500 

461 
185 


215 


1,421 


il 


600 
589 
215 
200 
400 
150 
85 
150 
100 
350 

300 
150 
150 
300 
150 
800 
150 
200 
161 


4,740 


s 


$241,500 

206,150 

75,250 

70,000 

140,000 

52,500 

12,250 

52,500 

35,000 

122,500 

105,000 
52,500 
52,500 

105,000 
52,500 

105,000 
52,000 
70,000 
56,350 


1,650,000 


Operating 
rooms,  <fec. 


JO 


5 
7 
5 
4 
2 
2 
3 
2 
1 
4 

2 
1 
1 
1 
3 
3 
1 
1 
2 


s 


$50,000 
120,000 
50,000 
40,000 
20,000 
30,000 
30,000 
20,000 
10,000 
60,000 

20,000 
10,000 
10,000 
15,000 
45,000 
45,000 
15,000 
15,000 
80,000 


Electric  lights, 
complete. 


t 


hs 


9 

.O 


0> 


fee. 


50 


635,000 


20 

28 

20 

16 

8 

8 

12 

8 

4 

16 

8 
4 

4 

4 

12 

12 

4 

4 
8 


s 


$120,000 
168,000 
120,000 
06,000 
48,000 
48,000 
72,000 
48,000 
24,000 
96,000 

48,000 
24,000 
24,000 
24,000 
72,000 
72,000 
24,000 
24,000 
48,000 


200 


1,200,000 


Grand 
total 


$411,500 
494,150 
245,250 
206,000 
208,000 
130,500 
114,250 
120,500 
69,000 
278,500 

173,000 

86,500 

86,500 

144,000 

169,500 

222,000 

91,500 

109,000 

184,850 

840,000 


4,334,000 


Estimate  for  torpedo  boats. 


Locality. 


L  New  York 

2.  San  Francisco 

8.  Boston 

4.  The  lake  ports 

5.  Hampton  Roads 

6.  New  Orleans  

7.  Philadelphia 

8.  Portland,  Me 

9.  Rhode  Island  ports  in  Narragansett  Bay. 

10.  Key  West 

11.  Charleston,  S.C 

12.  New  London 

18.  Portland,  Oreg 


Total. 


Torpedo  gunboats. 


Number 


Number 


of  groups,  of  boats. 


8 
8 
3 


3 
2 
1 
1 
1 
1 
1 
3 
8 

Is" 


18 
18 
18 


18 

12 

6 

6 

6 

6 

6 

18 

18 

wo" 


Torpedo 
gunboats. 


Number 


12 


12 


Cost. 


$1, 080, 000 

1,080,000 

1,080,000 

720,000 

1,080,000 

720,000 

860,000 

360,000 

360,000 

360,000 

360,000 

1,080,000 

1,080,000 

9,720,000 
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PRACTICAL  MEASURES  FOR  OBTAINING  THE  APPLIANCES  FOR  DE- 
FENSE. 

There  is  no  difficulty  in  procuring  from  the  resources  of  our  own  coun- 
try all  the  appliances  for  defense  except  guns  and  steel  armor. 

There  are  two,  and  only  two,  methods  by  which  modern  guns  and 
armor  can  be  procured.  These  are,  first,  by  direct  purchase  from  the 
immense  establishments  now  existing  abroad,  or,  second,  by  domestic 
manufacture. 

The  workshops  of  Europe,  with  all  their  facilities  for  turning  out  this 
material,  are  now  fully  occupied  by  the  demands  up6n  them.  They  are, 
in  fact,  expanding  every  day.  Experience  has  shown  that  the  few  ex- 
perimental orders  already  given  from  this  country  are  filled  only  after 
long  delays;  and  it  is  impossible  to  estimate  the  time  required  for  the 
delivery  of  the  large  quantities  we  urgently  need.  Moreover,  war  would 
at  once  put  a  stop  to  such  importations  and  leave  us  helpless  in  the  emer- 
gency. The  disbursement  abroad  of  the  large  sums  involved  in  these 
purchases  would  not  be  profitable  to  this  country.  On  the  other  hand, 
if  spent  here,  they  would  encourage  home  industries,  promote  the  na- 
tional wealth,  and  render  our  defenses  independent  of  other  countries. 
For  these  reasons  the  Board  cannot  too  strongly  condemn  a  resort  to 
foreign  purchases. 

What,  then,  are  the  facilities  for  procuring  these  supplies  in  our  own 
country  t 

None  but  the  best  crucible  or  open-hearth  steel,  possessing  certain 
well-known  physical  qualities,  is  suitable  for  gun  manufacture ;  and  the 
ingots  must  be  forged  by  hydraulic  presses  or  under  hammers  of  power 
far  exceeding  any  here  existing.  The  Board  is  entirely  in  favor  of 
presses. 

After  a  careful  study  of  the  extensive  plant  required  for  the  produc- 
tion of  steel-gun  forgings  and  armor-plates  of  sizes,  thicknesses,  and 
qualities  suitable  for  such  manufacture,  and  after  an  inspection  of  our 
principal  works  and  foundries,  the  conclusion  is  forced  upon  the  Board 
that  the  necessary  facilities  for  the  production  of  such  large  masses  of 
steel,  and  the  machines  for  fashioning  this  metal  into  guns  and  armor, 
are  not  now  to  be  found  in  this  country. 

At  the  Midvale  Steel  Works,  Philadelphia,  at  the  Cambria  Steel 
Works,  Johnstown,  and  elsewhere,  plant  is  available  for  6-ineh  and 
probably  8-inch  forgings  of  a  quality  not  surpassed  by  the  best  made 
abroad.  But  the  8-inch  gun  is  the  very  smallest  recommended  for  ex- 
tensive use  in  our  forts;  so  that,  practically,  this  plant  would  have  to  be 
made  anew  to  meet  the  demand  for  larger  calibers. 

It  is  clear  that  to  effect  the  object  of  the  act  of  Congress  under  which 
this  Board  was  appointed,  the  manufacture  and  tempering  of  steel  in 
enormous  masses  must  be  provided  for  by  Congressional  legislation. 

The  same  can  be  said  of  the  large  and  extensive  workshops,  and  tools 
for  machining  the  steel. 

The  Board,  basing  its  estimates  upon  the  report  of  the  Gun  Foundry 
Board,  considered  that,  to  accomplish  the  work  and  accomplish  it  well, 
the  plant  necessary  for  making  the  tempered  steel  for  the  parts  of  guns 
up  to  the  largest  calibers  will  cost  about  $850,000,  and  that  the  plant 
for  fabricating  such  guns  will  cost  about  $900,000— this  sum  being  ex- 
clusive of  expenditures  necessary  to  arm  the  Navy. 

The  vital  question  then  arises,  In  what  manner  can  such  steel  works 
and  machine  shops  be  best  created  t 
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It  cannot  be  expected  that  even  the  richest  and  most  flourishing  of 
onr  steel  works,  with  millions  of  capital  to  uphold  it,  will  venture  such 
an  amonnt  of  money  in  plant,  merely  in  the  doubtful  hope  that  the  Gov- 
ernment may  give  a  contract  sufficiently  large  to  save  it  from  loss. 

Business  men  know  that  the  action  of  one  Congress  does  not  control 
the  action  of  subsequent  Congresses,  and  that,  unless  the  appropriation 
is  made  permanent,  running  through  several  years,  pledging  the  United 
States  to  such  an  expenditure,  there  is  no  certainty  as  to  the  future,  and 
the  risk  is  far  greater  than  the  chances  of  profit. 

After  due  consideration  of  the  subject  this  Board  indorses  the  con- 
clusions of  the  Guu-Foundry  Board,  contained  in  the  supplementary 
report  of  December  20, 1884,  as  follows,  viz: 

The  question  whether  the  fabrication  can  be  fetter  and  more  economically  per- 
formed in  Government  establishments,  or  by  private  contract,  or  by  a  combined  ays 
tern  has  been  carefully  considered,  and  the  Board  has  been  unable  to  discover  any 
reason  to  modify  the  unanimous  opinion  expressed  in  its  report  of  February  16,  1884, 
that  "  it  is  more  judicious  to  establish  gun  factories" :  that  there  should  be  u  two  gun 
factories  under  the  control  of  the  Government,  and  that  the  Army  and  Navy  should 
be  provided  with  separate  establishments." 

The  requirements  of  the  two  services  in  this  respect  are  sufficiently 
distinct  to  justify  two  separate  establishments,  which,  in  the  interests 
of  the  national  defense,  would  be  fully  occupied  for  many  years  to 
come — probably  long  enough  to  exhaust  their  capacity  for  good  wort. 

An  appropriation,  therefore,  of  $1,000,000  for  a  factory  is  recom- 
mended, and  should  be  made  at  once,  as  it  would  require  about  two 
years  to  erect  and  equip  it.  The  money  required  for  machinery  and 
completing  the  guns  at  the  factory  could  be  appropriated  in  the  following 
year,  when  the  forgings  would  be  about  ready  for  delivery. 

Again  this  Board  quotes  from  and  indorses  (he  report  of  the  Gun- 
Foundry  Board : 

The  Board  repeats  its  unanimous  opinion  "  that  the  steel  manufacturers  should  be 
called  upon  to  provide  the  material,"  and  recommends — 

(1)  An  appropriation  of  not  less  than  $15,000,000— -one-half  for  the  Army  and  one- 
half  for  the  Navy — to  remain  available  until  expended ;  provided,  however,  that  none 
of  the  money  so  appropriated  shall  be  expended  except  in  payment  for  steel  accepted 
and  delivered. 

(2)  Proposals  to  be  issued  by  the  War  and  Navy  Departments  for  bids  for  the  sup- 
ply of  the  steel  required  by  each,  rough-bored,  rough-turned,  tempered,  and  conform- 
ing to  specifications.  Said  proposals  shall  divide  the  steel  required  into  two  lots. 
Each  lot  shall  include  all  the  parts  for  one-half  of  the  number  of  guns  of  each  caliber. 
Each  bid  must  include  all  of  a  lot  or  lots.  Each  bidder  shall  agree  to  deliver  yearly 
a  specified  quantity  of  each  caliber,  the  time  of  delivery  of  the  smaller  calibers  to  com- 
mence at  the  expiration  of  not  more  than  eighteen  months,  and  that  of  the  largest 
calibers  at  the  expiration  of  not  more  than  three  years  from  the  date  of  acceptance  of 
the  contract.  Each  bidder  shall  specify  the  price  of  the  parts  for  each  of  the  several 
calibers.  This  price  may  be  modified  by  the  Government  in  equity  according  to  the 
current  rates  of  labor  and  material.  4 

(3)  Bids  to  be  considered  must  be  made  by  responsible  parties,  each  of  which  shall 
certify  and  guarantee  to  erect  in  the  United  States  a  suitable  plant  capable  of  making 
all  the  steel  required  and  of  finishing  it  in  accordance  with  the  contract. 

From  personal  intercourse  with  prominent  steel  makers  in  the  United  States  the 
Board  is  in  a  position  to  assert  that  proposals  issued  on  the  above  basis  will  be  re- 
sponded to,  but  that  it  will  be  necessary  to  appropriate  the  entire  amount  recom- 
mended in  order  to  induce  responsible  steel  manufacturers  to  erect  and  complete  the 
plants  to  produce  the  steel  for  the  guns  deeded  for  national  defense. 

The  above  proposition  contains  only  such  a  guarantee  as  would  be  required  by 
business  men  embarking  in  a  new  and  expensive  undertaking. 

In  the  matter  of  procuring  the  needful  supply  of  armor,  the  Board 
does  not  consider  that  specific  recommendations  are  required.  Armor 
plates  of  moderate  dimensions  can  now  be  fabricated  in  this  country, 
and  tlie  demand  for  steel  armor  for  naval  purposes,  joined  to  that  for 
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guns,  and  perhaps  for*  turrets,  will,  it  is  believed,  afford  all  needful  ei 
couragement  to  induce  our  steel  manufacturers  to  procure  the  plant 

BEOA.PITULA.TION  OF  ESTIMATES. 

The  following  consolidated  estimate  presents  the  cost  of  defendta) 
our  entire  sea-coast  and  lake  frontier  upon  the  plan  recommended  b; 
the  Board ;  and  also  that  for  defending  the  eleven  ports  where  theei 
penditure  is  most  urgently  required.  The  cost  of  machine  guns,  an 
munition,  transportation,  and  for  proving  guns  and  armor  is  not  in 
eluded,  because  somewhat  indefinite  in  character,  although  not  vei; 
great.  The  appropriations  will  be  asked  for  as  needed  by  the  prope 
Departments : 
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A  comparison  can  now  be  made  of  the  estimates  for  modern  work* 
with  those  made  in  1840,  when  the  old  system  of  coast  defense  had  re- 
ceived considerable  development  and  was  being  pressed  toward  com- 
pletion. The  population  of  the  country  at  that  time  was  17,000,000, 
and  the  estimate  of  cost,  including  the  amounts  already  expended,  wad 
$57,131,541,  being  at  the  rate  of  $3.35  per  head. 

The  population  in  1880  was  50,000,000,  and  the  estimate  for  the  ooasfc 
defense  is  $126,377,800,  at  the  rate  of  $2.52  per  head. 

The  valuation  of  property  in  1880  was  $43,642,000,000 ;  that  of  1840 
was  about  $4,000,000,000,  and  it  is  to  be  seen  that  the  ratio  of  the  esti- 
mate for  defenses  to  the  wealth  of  the  country  at  the  present  time  ex- 
hibits a  still  more  favorable  comparison. 

In  1840  the  cost  of  the  line-of-battle  ship,  then  representing  the  most 
formidable  means  of  attack  against  coast  defenses,  was  about  $550,000, 
and  the  cost  of  the  corresponding  war  ship  of  the  present  day  is  about 
$5,000,000.  While  the  ships  have  increased  in  cost  nine-fold,  the  esti- 
mate of  the  defenses  to  resist  these  has  increased  only  between  two  and 
three  fold. 

Certain  portions  only  of  the  whole  amount  above  indicated  as  neces- 
sary are  needed  at  once,  viz : 

A.  An  appropriation  for  gun  steel  sufficient  to  induce  contracting 
steel  works  to  prepare  for  and  begin  the  manufacture  of  steel  forgings 
for  guns  of  all  calibers,  $8,000,000. 

B.  An  appropriation  for  a  gun  factory  with  plant  sufficient  to  ma- 
chine, assemble,  and  finish  the  guns,  $1,000,000. 

O.  An  appropriation  to  inaugurate  the  building  of  masonry  founda- 
tions, engine-rooms,  shell-rooms,  magazines,  &c,  necessary  to  the  recep- 
tion of  the  armor,  guns,  &c,  $4,000,000  for  the  first  year  and  $2,000,- 
000  annually  thereafter  until  completed. 

D.  An  appropriation  for  armor  and  structural  metal,  $2,000,000  an- 
nually until  completed. 

E.  An  appropriation  for  gun-carriages,  $1,000,000  annually  uDtfl 
completed. 

F.  An  appropriation  for  the  building  of  floating  batteries,  the  type 
to  be  selected  by  a  joint  board  of  Army  and  Eavy  officers,  $3,000,000 
for  the  first  year  and  $2,000,000  annually  until  completed. 

6.  An  appropriation  for  submarine  mines  and  their  adjuncts, 
$1,000,000  for  the  first  year  and  $500,000  annually  thereafter  until  com- 
pleted. 

H.  An  appropriation  for  building  torpedo-boats,  $1,500,000  annually 
until  all  are  built. 

Summing  up  these  recommendations,  the  Board  presents  the  follow- 
ing project  for  annual  appropriations: 

Appropriations  recommended. 


Purpose. 


A.  Gnu  metal 

B.  Gun  factory 

O.  Masonry,  &o 

D.  Armor,  <fec 

B.  Gun-carriages 

F.  Floating  batteries 

6.  Submarine  mines,  <fco 
H.  Torpedo-boats 

Totals 


Appropria- 
tion for  first 
year. 


$8,000,000 
1,000,000 
4,000,000 
2,000,000 
1,000,000 
3,000,000 
1,000,000 
1,500,000 


21, 500, 000 


Future  annual 

appropriation* 

until  work  is 

completed. 


2,000,000 


1,600,0* 


9,00l,«» 
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After  mature  consideration,  and  with  all  the  information  before  it, 
Board  is  of  opinion  and  recommends  that  the  above-named  amounts 
jhonlcL  be  appropriated  by  Congress  without  delay,  for  the  purposes 
lBentioned9  and  it  further  states  that  nothing  less  will  suffice  even  for 
M  begin  Ding. 

In  order  to  enable  the  Department  to  carry  out  this  large  project  with- 
eat  delay,  it  is  suggested  that  the  present  laws  requiring  advertising  for 
bids  and  making  contracts  should  be  materially  modified.  Contracts 
Should  t>e  made  to  continue  for  a  series  of  years,and  smaller  purchases 
should  be  made  in  open  market.  Under  the  present  laws  it  is  impos- 
sible at  times  to  carry  on  the  work  intrusted  to  the  Department,  and 
not  infrequently  unnecessary  expenditures  arise  without  accruing  ad- 


Wm.  0.  Endioott, 
Secretary  of  War,  President  of  the  Board. 

S.  V.  BENfiT, 

Brigadier- General,  Chief  of  Ordinance,  TJ.  8.  Army. 

John  Newton, 
Brigadier- General,  Chief  of  Engineers,  TJ.  8.  Army. 

Henry  L.  Abbot, 
Lieutenant- Colonel  of  Engineers,  U.  8.  Army. 

Ohas.  S.  Smith, 
Captain  of  Ordnance,  U.  8.  Army* 

W.  T.  Sampson. 

Commander  TJ.  8.  Navy. 

0.  F.  Goodrich, 

Commander,  TJ.  8.  Navy. 

Jos.  Morgan,  Jr. 

Erastus  Corning. 

EDW'D  MACtXJIRE, 

Captain  of  Engineers,  TJ.  8.  Army,  Secretary  of  the  Board. 
Washington,  D.  0.,  January  16, 1886. 


BIVERS  AND  HARBORS,  ETC. 


APPENDIX  A. 


PROVEMENT  OP  BIVERS' AND  HARBORS  IN  THE  STATES  OF  MAINE  ANI> 

NEW  HAMPSHIRE. 


IPOBT  OF  MAJOR  JARED  A.  SMITH,  CORPS  OF  ENGINEERS,  OFFICER 
Vf  CHARGE,  F€)R  THE  FISCAL  YEAR  KNDINGJUNE20, 1886,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


.  Lnbec  Channel,  Maine. 

I  Bangor  Harbor  and  Penobscot  River, 

Maine. 
L  Mooae-a-bec  Bar,' Maine. 
L  Belfast  Harbor,  Maine, 
i.  Rockland  Harbor,  Maine. 
).  Portland  Harbor,  Maine. 


7.  Kennebnnk  River,  Maine. 

8.  Breakwater  at  month  of  Saco  River,. 

Maine. 

9.  Saco  River,  Maine. 

10.  Portsmouth  Harbor,  New  Hampshire. 

11.  Cocheco  River,  New  Hampshire. 


EXAMINATION  AND  SURVEY. 
12.  Saco  River,  Maine. 


United  States  Engineer  Office, 

Portland,  Me.,  July  26,  1886. 

Sir:  I  inclose  herewith  annual  reports  for  the  works  of  river  and 
harbor  improvement  in  my  charge  for  the  fiscal  year  ending  June  30> 

looo,  • 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 


The  Chebf  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


A  i. 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

The  situation  and  original  condition  of  this  channel  was  described  in 
the  last  annual  report,as  follows : 

lArtx*  Channel  forms  the  eastern  boundary  of  the  State  of  Maine,  between  the  town 
w Lnbec  and  Campobello  Island.  For  a  length  of  2  miles  (i.  c,  iroin  about  fc50  feet 
wlowthe"  Western  Bar  Beacon  "  to  the  head  of  "Lubec  Narrows")  it  was  obstructed  by 
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bars  having  for  the  most  part  only  5  feet  at  mean  low  water,  or  22  feet  at  mean  high 
water,  the  mean  rise  and  fall  of  the  tides  being  17  feet,  while  at  extreme  low  water  of 
spring  tides  there  was  bot  1  foot  over  the  shoalest  parts.  At  and  near  mean  low 
water,  therefore,  vessels  were  nnable  to  pass  through  this  channel,  and  were  forced 
to  make  a  detonr  some  16  miles  longer  through  British  waters  in  order  to  reach  Lubec, 
Eastport,  and  the  points  in  Maine  on  the  Saint  Croix  and  Pembroke  rivers.  The  same 
loss  of  time  and  distance  occurred  on  the  return  trip ;  vessels  leaving  the  upper  ports, 
necessarily  about  high  water,  reached  the  channel  near  low  water. 

At  the  beginning  of  the  fiscal  year  a  contract  was  outstanding  with 
Messrs.  Moore  &  Wright,  of  Portland,  Me.,  for  widening  the  new  chan- 
nel by  dredging.  Work  under  this  contract  was  completed  July  11, 
1885,  the  amount  dredged  after  July  1st  being  5,792  cubic  yards,  scow 
measurement.  The  result  of  this  work  has  been  to  add  48  feet  to  the 
width  of  channel  in  the  lower  bend,  the  depth  of  entire  channel  at  mean 
low  water  being  12  feet. 

The  channel  now  has  a  clear  width  of  200  feet  throughout,  with  a 
maximum  width  of  278  feet  at  the  lower  bend. 

The  present  project,  for  which  estimates  were  submitted  in  the  annual 
reports  for  1883  and  1884,  contemplates  the  deepening  of  the  chanuel 
to  15  feet  at  mean  low  water,  and  giving  a  clear  width  of  275  feet,  with 
300  feet  at  the  bends.  It  has,  however,  been  considered  desirable  to 
apply  any  available  funds  in  such  way  as  to  give  the  eutire  width  men- 
tioned before  undertaking  the  increase  in  depth,  so  that  the  estimate 
in  the  last  aunual  report  covered  the  increased  width  only. 

To  complete  that  portion  of  the  project  for  increasing  the  width  of 
channel  requires  the  removal  of  about  69,000  cubic  yards  of  material, 
measured  in  scows.  While  the  channel  now  gives  a  depth  of  12  feet 
at  mean  low  water,  the  variations  are  so  great  that  a  minimum  depth 
of  8  feet  occurs  at  extreme  low  tides.  No  vessel  can  pass  through 
drawing  'the  extreme  depth  of  water,  and  in  such  rapid  currents  as  here 
obtain  in  a  narrow  channel,  even  the  best  steamers  must  have  2  or  more 
feet  of  water  under  their  keels  to  permit*  their  handling  with  safety. 

The  benefits  to  navigation  and  to  commerce  from  the  improvement 
are  not  local.  The  channel  forms  a  part  of  a  thoroughfare  to  and  from 
the  Saint  Croix  Kiver  and  the  waters  of  tfye  Passamaquoddy  Bay,  and 
is  not  only' the  shortest  route  and  the  only  channel  not  exposed  to  the 
open  sea,  but  is  the  only  one  in  American  waters  through  which  vessels 
can  reach  many  points  on  our  eastern  border. 

During  heavy  gales  many  vessels  find  refuge  and  anchorage  in  the 
lower  part  of  Quoddy  ftoads;  in  such  cases,  when  the  wind  changes  to 
the  eastward  there  is  no  longer  any  protection,  and  no  escape  save  by 
the  Lubec  Channel,  which  must  afford  a  sufficient  draught  of  water  at 
all  times  to  make  it  effective.  Before  the  improvement  was  undertaken 
many  vessels  were  thus  hemmed  in  and  wrecked.  (See  Eeport  of  Chief 
of  Eugineers,  1879,  Appendix  A,  page  281.) 

Save  for  use  in  the  fisheries,  the  smaller  vessels  are  gradually  dis- 
appearing from  the  coast,  as  they  cannot  compete  in  the'  carrying  of 
freights  with  vessels  of  larger  capacity,  so  that  deeper  channels  will  be 
required  in  future  than  those  heretofore  necessary. 

The  recommendations  previously  made  to  dredge  the  channel  to  a 
depth  of  15  feet  are  therefore  renewed. 

Owing  to  the  range  of  tides,  the  rapid  currents  and  fogs  which  are 
encountered,  together  with  the  small  amounts  heretofore  made  avail- 
able for  work  in  a  single  season  aud  the  remote  situation,  the  average 
contract  price  for  dredging  in  this  channel  has  been  41.4  cents  per 
cubic  yard,  scow  measurement.    The  placing  and  maintenance  of  nu- 
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merous  guide  piles  and  other  contingent  expenses  add  a  considerable 
percentage  to  the  ^ost. 

The  original  project  for  this  improvement,  submitted  in  annual  re- 
port for  1879,  was  to  give  a  clear  width  of  200  feet,  throughout,  and  a 
a  low  water  depth  of  12  feet.  The  estimated  cost  was  $48,000  (incor- 
rectly printed  in  report  as  $47,000).  This  was  made  on  a  basis  of  20 
cents  per  cubic  yard,  for  the  material  removed  from  the  shoals,  aud  50 
cents,  per  yard,  for  material  in  the  narrows ;  the  material  iu  the  uar- 
rows  cost  by  contract  $1  per  yard,  and  the  average  price  for  the  re- 
mainder has  cost,  by  contract,  more  than  twice  as  much  for  material 
measured  in  scows  as  was  estimated  for  the  same,  in  situ.  For  the 
reason 8  here  given,  the  estimate  was  successively  amended  in  1880, 
1881,  and  1882,  the  last  named  placing  cost  of  the  original  project  at 
$154,000  (Report  of  Chief  of  Engineers,  1882,  Appendix  A  2,  page 
487).  In  1883  it  became  apparent  that  the  width  of  200  feet  was  in- 
sufficient and  that  a  greater  depth  was  required,  owing  to  the  larger 
class  aud  greater  number  of  vessels  attracted  to  the  route.  Upon  the 
request  of  the  International  Steamship  Company  a  project  was  sub- 
mitted increaning  the  channel  width  to  275  feet,  with  an  addition  of  25 
feet  at  the  beuds,  and  deepening  the  water  to  15  feet.  The  estimated 
expeuse  of  this  increase  in  width  and  depth  was  $113,000  (lteport  of 
Chief  of  Engineers,  1883,  Appendix  A 1,  page  409).  The  estimate  for 
increased  width  and  depth  of  channel  was  based  upon  a  price  of  35 
cents  per  cubic  yard,  measured  in  situ;  this  price  will  probably  be 
found  too  small,  the  average  price  by  contract  having  been  heretofore 
nearly  42  cents,  for  material  measured  in  scows,  and  the  latter  meas- 
urement exceeds  that  in  situ,  from  20  per  cent,  to  30  per  cent.  It  should 
be  added  that  the  estimates  have  beeu  necessarily  based  upon  .continu- 
ous work,  the  failure  of  which  has  tended  largely  to  increase  the  con- 
tract prices,  as  well  as  the  contingent  expenses. 

The  following  appropriations  have  been  made  for  this  work: 

By  act  of  March  3, 1879 $44,000 

By  act  of  June  14, 18d0 20,000 

By  act  of  March  3, 1881 45,000 

By  actof  Augusta,  1882 20,000 

By  actof  July  5,  1884 10,000 

Total 139,000 

The  total  expenditures  to  June  30,  1886,  have  been  $139,000. 
It  is  estimated  that,  to  complete  the  project,  there  will  be  required 
the  following  amounts: 

To  complete  the  width,  dredging  69,000  cubic  yards  (scow  measurement),  at 

42  cents $28,960 

80  gnide-piles,  at  $5 400 

Engineering  aud  contingent  expenses 3, 120 

Total  for  channel  12  feet  deep 32,500 

The  depths  in  the  channel  are  somewhat  irregular,  so  that,  although 
bat  12  feet  of  water  are  available,  the  amouut  in  places  is  considerably 
greater.  To  increase  this  so  as  to  give  a  low- water  depth  of  15  feet  it  is 
estimated  will  require  dredging — 

240,000  cubic  yards,  in  scow,  at  42  cents $100,800 

Dredging  Narrows,  21,000  cubic  yards,  in  situ,  at  $1 21,000 

14U  guide-piles,  at  $5 7lK> 

Engineering  and  contingent  expenses 12,500 

Total 135,000 

34  E 
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Of  the  above  amounts  $50,000  could  be  advantageously  expended  in 

one  year.  • 

• 

Lnbeo  Channel  is  situated  in  the  collection  district  of  Passamaqnoddy.  The  nearest 
port  of  entry  is  at  Eastport,  Me.,  abont  3  miles  above,  at  which  place  Fort  Sullivan 
{a  situated.    The  nearest  light-house  is  on  West  Qnoddy  Head,  about  4  miles  below. 

The  appended  letter  received  in  reply  to  inquiries  from  this  office 
cover  all  the  commercial  statistics  which  can  at  present  be  obtained. 

Money  statement. 

July  1,  1885,  amount  available $3,039  29 

July  lt  18rs6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1h85 3,039  29 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

{Amount  (estimated)  required  for  completion  of  existing  project 157,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  juue  30, 1888    50,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Custom  House,  Eastport,  Mb., 

Collector1*  Office,  April  8,  1886. 

Statement  of  American  and  foreign  vessels  arrired  and  chared,  imports  and  exports,  and 
number  of  vtssels  built  in  the  district  during  the  year  ending  December  31,  1^85. 


Shipping.  Number.     Tonnage. 


American  venaela  arrived  from  foreign  porta 8*5  167.91 

American  veeaeln  cleared  for  forelirn  oort a 420  171.  £'4 

Foreign  veaaels  arrived  from  foreign  porta 258  12,8ft* 

Foreign  veaaela  cleared  for  foreign  porta 258  12,961 

Yeseelaboilt 2  II 


Value  of  exports $405,  MS 

Value  of  imports 576,651 

N.  B.  Nurr, 

Collector. 


A  2. 

IMPROVEMENT  OF  BANGOR  HARBOR  AND  PENOBSCOT  RIVER,  MAINE. 

Various  improvements  bave  been  made  to  the  navigation  of  tbe  Penob- 
scot River  since  1870,  under  appropriations  made  in  the  following  acts 
of  Congress : 

Act  approved  Jnlyll,  1870 $15, 00© 

Act  approved  March  3,  1871 50,000 

Act  approved  July  10, 1872 40,000 

Act  approv.d  March  3,  1873 »»,000 

Act  approved  Juue*3,  1874   20,000 

Act  approved  March  3,  1875 25.000 

Act  approved  August  14,  1876 10,000 

Act  approved  June  18, 1878 w»!*5 

Aot  approved  March3, 1879 6,000 

Total 198,000 
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On  the  1st  July,  1880,  the  entire  amount  of  the  above  appropriations 
had  been  expended,  and  the  projects  were  completed. 

No  original  project  was  ever  made  comprising  all  the  improvements 
for  which  appropriations  were  made  and  expended ;  but  various  projects 
were  carried  out  as  the  occasiou  arose.  A  summary  of  the  work  accom- 
plished was  given  in  Annual  Report  for  1880,  as  follows: 

1.  To  straightening,  deepening,  and  widening  the  channel  through  the  several  shoals 
at  Bangor  and  below  for  a  distance  of  3£  miles,  so  as  to  have  a  width  of  not  less  than 
200  feet  and  a  depth  of  not  less  than  1L  feet  at  low  water  (or  25  feet  at  high  water) 
in  its  lowest  stages,  giving  about  14  feet  at  low  water  in  its  ordinary  stages. 

2.  To  breaking  up  and  removing  all  the  sunken  ledges  and  bowlders  in  the  harbor 
of  Bangor  outside  the  main  channel  down  to  the  level  of  the  general  bed  of  the  river, 
includiug  Independence  Rock,  Gulliver's  Rock,  the  ledge  near  steamboat  wharf,  and 
those  near  Dole's  Wharf,  Green's  Pier  L«dge,  and  a  ledge  outside  of  it;  also  the  ledges 
and  bowlders  in  front  of  the  wharves  at  High  Head.  The  accompany  iug  sketch  of 
Bangor  Harbor  shows  the  several  improvements  made  in  that  harbor,  but  not  those 
below,  near  Steam's  Mill,  iu  Hampden. 

3.  To  removiug  by  dredging  the  middle  ground  in  Bucksport  Harbor,  18  miles  below 
Bangor,  to  a  depth  for  the  most  part  of  12  feet  at  mean  low  water,  as  shown  on  the 
accompanying  sketch  of  the  same. 

The  work  carried  on  for  the  improvement  of  this  river  during  the  fiscal  year  end- 
ing June  30,  1&80,  has  been  applied  to  the  completion  of  the  removal  of  ail  snnken 
ledges  iu  front  of  High  Head  Wharves,  under  an  extended  contract  made  August  7, 
1878,  with  Mr.  Isaac  Hamilton,  of  Portland,  Me.  This  work  was  commenced  by  him 
on  the  11th  of  July,  W9,  and  continued  without  interruption  until  its  completion  on 
the  31st  of  October,  1879,  whereby  all  the  work  hitherto  projected  for  the  improve- 
ment of  this  river,  both  at  Bangor  and  Bucksport,  has  been  completed,  so  that  no 
further  appropriation  is  asked  therefor. 

In  the  river  and  barbor  act  of  1882  a  survey  was  ordered  with  special 
reference  to  the  improvement  of  the  river  near  Bangor,  Me.,  and  a 
special  report  on  the  subject  was  printed  in  Senate  Ex.  Doc.  No.  44, 
Forty-eighth  Congress,  first  session  (see  Eeport  of  Chief  of  Engineers 
for  1884,  Appendix  A,  page  470).  The  improvement  was  to  widen  the 
channel  opposite  Bangor,  and  at  Crosby's  Narrows,  3£  miles  below. 
The  amount  estimated  to  complete  the  improvement  recommended  was 
$75,(H)0. 

The  act  of  July  5,  1884,  appropriated  for  the  purpose  the  sum  of 
$20,000.  Proposals  for  the  dredging  received  and  opened  on  the  28th 
of  April,  1885,  were  rejected  as  too  high.  Advertisements  were  again 
issued  June  20,  1885,  and  new  projwsals  were  opened  July  13,  1885. 
A  contract  for  dredging  40,000  cubic  yards,  more  or  less,  at  30  cents, 
was  made  July  20,  1885,  with  Messrs.  Moore  &  Wright  of  Portland,  Me, 
The  work  was  commenced  August  15  and  completed  November  15, 18*5. 
Under  this  contract  the  channel  iu  harbor  of  Bangor  was  widened  100 
feet  by  dredging  on  the  east  (Brewer)  side  for  a  length  of  2,728  feet, 
the  excavation  being  made  to  a  depth  of  1 1  feet  at  extreme  low  water. 
The  total  amount  expended  for  the  purpose  has  been  $10,950.08.  The 
resulting  channel  for  navigation  and  anchorage  is  300  feet  iu  width,  so 
that  the  handling  of  vessels  can  now  be  accomplished  with  vastly  greater 
convenience  aud  safety  than  before.  The  numerous  rafts  of  lumber, 
sailing  vessels,  steamers,  and  tows  make  it  essential  that  the  channel 
should  be  wide,  aud  the  completion  of  the  last  project  is  therefore  recom- 
mended. 

The  further  work  contemplated  consists  in  completing  the  widening  of 
channel  at  Bangor,  and  increasing  the  width  at  Crosby's  Narrows.  It 
is  believed  that  the  work  may  be  accomplished  for  the  amount  originally 
estimated,  Viz,  $75,000,  less  the  amount  appropriated  by  act  of  July  5, 
1884,  $20,000,  thus  requiring  a  further  appropriation  of  $55,000. 
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The  benefit  to  commerce  and  navigation  from  the  improvements  made 
and  contemplated  is  believed  to  be  large,  but  available  statistics  are  in- 
complete. In  addition  to  statistics  given,  there  are  many  vessels  navi- 
gating the  river  no  account  of  which  has  beeu  obtained. 

An  official  pamphlet  published  by  the  Bangor  Board  of  Trade  in  1883 
gives  very  full  statistics  for  that  date.  (See  Report  of  Chief  of  Engi- 
neers for  1884,  Appendix  A,  page  477.) 

The  nearest  port  of  entry  for  portion  of  the  river  here  considered  is  Bangor,  Me. 
The  commercial  statistics  for  the  year  ending  December  31,  1865,  are  given  in  the  ap- 
pended letter  from  the  collector  of  customs  at  Bangor,  Me. 

Money  statement. 

July  1,  1885,  amount  available $19,d66  54 

July  I,  1886,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  le85 19.917  22 

July  1,  1886,  amount  available 49  32 

Amou nt  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15,049  32 

f  Anion  nt  (estimated)  required  for  completion  of  existing  project 40, 000  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1888    40,000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  JnJy  13,  1885,  for  dredging  40,000  cubic  yards,  improvement 

of  Bangor  Harbor,  Maine. 


Names  and  addresses  of  bidders. 

Price  per  cubio 
yard  measured 
in  scow. 

Bern  arks. 

Bojnton  Brothers,  Boston,  Mass.......... 

|0  50 
0  36 
0  37B 

Bav  State  DredirinjE  Com  Dan  v 

Contract     mud* 
July  20,  1885. 

COMMERCIAL  STATISTICS. 

CU8TOM-HOU8K,  BANGOR,  Mr., 

Collector's  Office,  Aj*ril  3,  1886. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  2i,th  ultimo, 
requesting  me  to  furnish  yon  certain  information  in  regard  to  revenue  collected  in 
this  district,  exports,  imports,  entries,  and  clearances  of  vessels,  &c.  Iu  compliance 
-with  your  request  I  give  you  below,  as  near  as  may  be,  the  information  yon  desire 
for  the  year  ending  December  31,  1886 :  • 

Amount  of  revenue  collected  (duties) $63,220  29 

Valne  of  exports 188,375  00 

Value  of  impoits  (dutiable) 279.H46  00 

Value  of  imports  (free) 424,931  00 

American  vessels  arri  ved  from  foreign  ports,  5 tons. .        1 , 7 19 

Foreign  vessels  arrived  from  foreign  ports,  t6 do...        2,924 

American  vessels  cleared  for  foreign  porta.  29.... do...      10, 499 

Foreign  vessels  cleared  for  foreign  ports,  26 do...        5,5X9 

Vessels  built,  1 tons  net.-  117.06 

Vessels  rebuilt,  1 do...  55.65 

Arrivals  and  departures  coastwise  are  not  reported  at  the  enstomhonse,  as  no  re- 
ports of  the  movements  of  coastwise  vessels  is  required  by  the  Department,  neither  ifl 
the  number  of  crew  required  to  lie  furnished  in  foreign -going  vessels. 

By  an  examination  of  the  harbor- masters  record*  the  number  of  arrivals  of  vessels 
in  the  coastwise  trade  during  the  year  appears  to  be  in  the  near  vicinity  of  2, 1 00;  de- 
partures the  same,  as  all  vessels  leave  at  the  closing  of  the  river. 
Very  respectfully, 

D.  F.  Davis, 

Collector. 
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A3. 
IMPROVEMENT  OF  MOOSE-A-BEC  BAR,  MAINE. 

Moose-a-bec  Eeach  is  a  thoroughfare  of  about  12  miles  in  length  be- 
tween the  islands  and  mainland,  the  western  extremity  being  about  30 
miles  east  of  Mount  Desert,  Maine.  By  its  use  the  distauce  navigating 
the  coast  is  somewhat  shortened,  in  addition  to  the  great  benefit  afforded 
by  a  sheltered  channel  and  refuge  in  storms.  The  only  obstructions  to 
the  sale  navigation  at  all  stages  of  tide  are  the  bar  and  a' few  small 
ledges  at  the  eastern  extremity  of  the  reach. 

In  the  Aunual  Report  of  Chief  of  Engineers  tor  1880  (page  358,  Ap- 
pendix A),  a  project  and  estimate  was  submitted  for  dredging  the  bar 
to  obtain  14  feet  at  mean  low  water  over  a  width  of  200  feet  and  a 
length  of  about  1,900  feet.  The  expense  was  estimated  at  $28,000.  la 
1881  and  1882  the  project  was  revised  and  the  estimate  for  the  work 
was  made  $40,000. 

The  following  appropriations  have  been  made  by  Cougress  for  carry- 
ing on  the  work: 

By  act  of  March  3,  1881 $10,000  00 

By  act  of  August  2,  1882 10,000  00 

By  act  of  July  5,  1884 10,000  00 

Total 30,000  00 

Total  expenditures  to  June  30,  1886 29,946  34 

On  the  20th  of  June,  1885,  proposals  were  invited  for  dredging  under 
the  appropriation  of  July  5,  1884.  But  two  proposals  were  received. 
They  were  opened  on  the  13th  of  July,  and  a  contract  was  awarded  to 
Messrs.  Moore  &  Wright,  of  Portland,  Me.,  at  38  cents  per  cubic  yard, 
measured  in  scows.  Under  this  contract  work  was  commeuced  July 
22,  1885,  and  was  completed  September  16,  1885.  The  amount  of  ma- 
terial removed  was  23,  345£  cubic  yards.  The  amount  expended  for 
the  last  fiscal  year  was  $9,973.38. 

By  this  work  the  chaunel  was  increased  in  width  from  141  feet  to  200 
feet,  thus  entirely  completing  the  dredging  originally  proposed,  but 
leaving  the  ledge  to  be  removed  in  the  future.  To  complete  the  project 
heretofore  submitted,  the  estimate  as  taken  from  the  last  annual  report 
is  $10,000. 

The  benefits  thus  far  to  the  navigation  of  the  coast  have  been  very 
great,  so  that  large  numbers  of  vessels,  as  well  as  the  regular  lines  of 
sea-going  steamers,  constantly  use  the  new  channel. 

It  will  be  readily  seen  that  a  channel  of  200  feet  in  width  is  insufficient 
for  sailing  vessels  with  adverse  winds,  and  that  in  the  night  and  in  foggy 
weather  the  difficulties  are  increased. 

It  is  earnestly  desired  by  the  owners  and  masters  of  vessels  plying  tb«» 
thoroughfare  that  the  chaunel  over  the  bar  be  increased  to  300  feet  in 
width,  and  that  the  small  ledges  in  the  reach  near  the  bar  should  be 
removed. 

The  large  amount  of  commerce  to  be  benefited  fully  justifies  a  rec- 
ommendation that  the  increased  width  be  made  and  the  adjacent  ledges 
removed,  as  desired. 

When  the  tides  are  ebbing  a  current  flows  through  the  channel  from 
east  to  west  in  the  directiou  of  its  length,  but  when  the  flood  tide  sets 
in,  a  very  strong  current  passes  through  the  old  channel  across  the  bar 
from  southwest  to  northeast,  until  a  height  of  about  four  feet  above  low 
water  is  reached,  when  after  a  short  interval  the  direction  of  the  cur- 
rent changes  to  the  same  direction  as  in  the  ebb  tides.    This  movement 
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of  the  tides  makes  the  navigation  of  the  channel  by  sailing 
light  winds  very  difficult. 

The  most  obvious  method  of  remedying  the  difficulty  is  by 
ing  a  small  breakwater  of  riprap  stones   across  the  old  chi 
Nova's  Kocks  to  the  present  location  of  the  bnoy  on  Pile 
Ledge,  at  the  edge  of  the  new  channel.    The  height  of  the 
needs  to  be  but  two  feet  above  low  water  (the  principal  si 
current  being  while  the  water  is  below  that  stage).    The  ei 
of  the  breakwater  should  be  raised  with  large  stones,  forming] 
to  Replace  the  buoy  which  now  marks  the  ledge. 

Accompanying  this  report  is  a  map  of  Moose-a-bec  Bar  and 
diate  surroundings,  the  soundings  being  shown  ouly  where  th< 
mean  low  stages  has  a  depth  of  less  than  14  feet. 

The  area  to  be  dredged  to  give  the  channel" the  width  reeoi 
the  location  of  the  small  breakwater  and  the  small  ledges 
moved,  are  all  indicated  on  the  map  by  shading  with  parallel 

The  pier  at  the  end  of  the  breakwater  should  be  made 
larger  than  indicated  in  the  drawing  upon  the  map.    It  is  pot 
the  increased  width  of  the  channel  may  so  change  the  ci 
obviate  the  necessity  for  constructing  the  breakwater. 

It  is  proposed  to  apply  any  funds  appropriated  for  the  purpi 
to  widening  the  chauuel  as  indicated;  second,  to  removing 
ledges  lettered  on  the  map  G,  D,  EB,  F,  O,  H,  and  I ;  and  thii 
atructing  the  small  breakwater,  if  then  found  necessary. 

The  following  estimate  is  submitted  : 

To  widened  channel,  65,000  cubic  yards  (scow  measurement),  at  35  cents .. 

For  constructing  breakwater  and  beacon 

Removing  ledges 

Engineering  surveys  and  contingent  expenses 


*The  improvement  is  in  the  collection  district  of  Machias.   The  nearest  poi 
is  at  Machias,  Me.     The  nearest  light- bouse  is  Moose  Peak. 

The  route  being  a  regular  thoroughfare  to  and  from  nnmeroai 
exact  statistics  are  difficult  to  obtain.     Some  thousands  of  ves* 
several  regular  lines  of  steamers  pass  over  the  route  annually, 
appended  letter  froin  the  collector  of  customs  at  Machias,  Me.,  giv 
only  exaet  statistics  now  attainable.  j 

Money  statement.  . 

July  1,  1885  amount  available .--■  $^i| 

July  1,  I8*s<>,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstaudiug  July  1, 1885 - 9, 


July  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5,  188b\ 


Amount  avalable  for  fiscal  year  ending  30,  1887 


Abstract  of  proposals  received  July  13,  1885,  for  dredying  20,000  cubic  yards,  »»J 

of  Moose-a-bec  Bar,  Maine. 


Names  and  addresses  of  bidders. 


Boynton  Brothers,  Boston,  Mass 
Moore  &  Wright,  Portland,  Me.. 


Price  per  cnbic  | 
yard  measured        *eaM 
In  soow. 


$0  45  . 

0  38      C*ntrt«} 

i    July  *N 


:i 


4 


**■<  . 


1 
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commercial  statistics. 

Custom-House,  Machias,  Me, 

Collector's  Office,  April  8,  1886. 

ft*  ~n  reply  to  the  inquiries  contained  in  your  letter  of  the  29th  ultimo,  I  have 
ft  be  .r  to  furnish  you  the  following  information  in  regard  to  the  custom-house 
riness  of  this  district  for  the  year  ending  December  31, 1865: 

imount  of  revenue  collected : 

Wea,  hospital  dues,  fines,  &o $306  35 

Irialfeee 1,404  80 

Mai 1,711  15 

Seof  exportation 60,558  11 

e  of  importations 2,623  16 

iber  of  American  vessels  arrived  from  foreign  ports 4 

lageofsame 640 

iber  of  foreign  vessels  arrived  from  foreign  ports 5 

lage  of  same 967 

iber  of  American  vessels  cleared  for  foreign  ports 170 

lageofsame 27,665 

bber  of  foreign  vessels  cleared  for  foreign  ports 7 

triage  of  same '. 967 

iber  of  vessels  entered  coastwise 14 

lageofsame 3,263 

iber  of  vessels  cleared  coastwise 4 

inage  of  same 963 

iber  of  vessels  built 4 

inage  of  same 961.74 

we  are  not  now  obliged  to  keep  a  record  of  the  number  of  the  crew,  I  am  unable 
rive  that.  As  most  of  the  vessels  which  come  into  and  go  from  this  district  are 
ier  coasting  license,  and  not  required  to  enter  and  clear,  the  custom-house  records 
tw  bat  a  small  part  of  the  coastwise  business. 

ifoose-a-beo  Reach  is  a  thoroughfare  used  by  a  large  fleet  of  coasting  vessels,  and 
i  improvement  of  the  bar  mufet  be  of  great  advantage  to  them  and  also  to  the  steam- 
i  running  between  Portland  and  Machiasport. 

Very  respectfully,  *  J.  L.  Pierce, 

Collector. 
fcCaj.  Jared  A.  Smith, 

Corps  of  Engineers. 


A  4. 

IMPROVEMENT  OF  BELFAST  HARBOR,  MAINE. 

Appropriations  Lave  been  made  by  Congress  for  improving  this  har- 
ms follows: 

fcof  August  14,  1876 $5,000 

t  of  June  18,  1878 12,000 

fcof  March  3,  1879 5,000 

tof  June  14,  1880 3,000 

Total 25,000 

Phe  total  amount  expended  to  June  30,  1856,  was  $22,193.20,  leaving  a  balance  of 
B06.80. 

The  work  accomplished  has  been  the  removal  of  ledges  and  shoals 
as  to  give  not  less  than  10  feet  depth  at  mean  low  water  in  the  upper 
vtion  of  the  harbor,  and  from  11  to  12  feet  in  the  lower  portion  on  the 
tffast  side. 

Some  deepening  of  the  water  on  the  side  of  channel  opposite  Belfast 
desirable,  but  the  amount  available  has  been  too  small  to  make  it  ad- 
sable  to  undertake  a  contract  for  that  work  alone. 
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A  small  survey  was  made  in  the  harbor  in  January,  1886. 

It  is  recommended  that  the  available  balance  be  expended  for  the 
purpose  indicated,  as  soon  as  an  opportunity  is  afforded  to  do  the  work 
without  too  great  an  expense  for  towing  dredges  to  and  from  the  place. 
No  expenditures  except  as  mentioned  are  now  proposed,  so  that  no  ap- 
propiation  is  asked. 

In  the  autumn  of  1885  a  small  schooner,  known  as  the  Walderaar,  was 
sunk  in  the  harbor.  The  removal  of  the  wreck  was  directed  by  letter 
from  Office  of  Chief  of  Engineers,  dated  January  25,  1886. 

Advertisements  for  proposals  were  issued  on  the  10th  of  February, 
1886.  On  the  22d  of  March  a  contract  for  removing  the  wreck  was 
made  with  Mr.  Solon  S.  Andrews,  of  Biddeford,  Me.  The  work  of  re- 
moval was  completed  on  the  12th  of  April,  1886. 

The  entire  expense  of  removing  the  wreck,  amounting  to  $537.12,  was 
paid  from  the  Treasury  under  the  act  of  June  14, 1880,  making  appro- 
priation for  "  removal  of  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation."  It  is,  therefore,  not  included  in  account  of  ex- 
penditures for  this  harbor. 

The  harbor  is  situated  in  the  district  of  Belfast,  Me.  The  nearest  port  of  entry  i» 
at  Belfast.    No  commercial  statistics  have  been  received. 

Money  statement 

Jnly  1,  1885,  amount  available |2,843  OS 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 36  25 

July  1,  1886,  amount  available 2,806  80 


A  5« 

IMPROVEMENT  OF  ROCKLAND  HARBOR,  MAINE. 

The  river  and  harbor  act  of  June  14,  1880,  appropriated  the  sum  of 
$20,000  for  improving  the  harbor  at  Kockland,  Me. 

Later  in  18^0  four  projects  were  discussed  for  the  construction  of 
breakwaters  for  protection  of  the  harbor,  the  estimated  expense  for  the 
plan  adopted  in  1881  being  originally  $50Q,000.  This  was  revised  in 
1882,  making  the  estimate  $550,000.  The  plan  adopted  contemplates, 
first,  the  construction  of  a  breakwater  running  somewhat  east  of  south 
from  Jameson's  Point,  a  distance  of  1,900  feet,  and,  after  the  comple- 
tion of  the  first  breakwater,  to  construct  a  second,  commencing  at  a 
point  about  1,300  feet  southwest  of  the  extremity  of  the  first,  and  ex- 
tending 2,640  feet  in  a  direction  slightly  west  of  south  to  a  point  known 
as  South  Ledge  (see  map  opposite  page  464,  Report  of  Chief  of  Engi- 
neers, 1881,  Appendix  A). 

There  have  been  appropriated  by  Congress  for  this  purpose  the  fol- 
lowing sums,  viz : 

By  act  of  June  14,  1880 |20,000  00 

By  act  of  August  2,  1882 40,000  00 

By  act  of  July  5,  1884 40,000  00 

Total 100,000  00 

The  total  expenditure  to  June  30,  1886,  has  been 97, 921  # 
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P  TOn  the  1st  of  July,  1885,  a  contract  was  outstanding  with  Mr.  Thomas 
A.  Rowe,  of  Newton,  Mass.,  for  placing  stone  in  thetbreakwater.  Work 
tinder  the  contract  was  completed  December  31,  1885.  There  were  de- 
livered in  the  breakwater,  under  the  contract  mentioned,  39,959  tons  of 
stone,  adding  473  feet  to  the  length  of  breakwater,  thus  making  the 
total  length  measured  on  top,  at  5  feet  above  mean  low  water,  1,472  feet. 

Correspondence  received  in  this  office  raises  the  question  of  con  tinn- 
ing the  present  breakwater  to  a  greater  length,  rather  than  to  con- 
struct the  second  one  as  proposed.  The  expense  need  not  thereby  be 
increased.  The  plan  is  one  which  may  be  better  considered  when  the 
present  breakwater  is  near  completion.  No  recommendation  for  modi- 
fication is  therefore  submitted  in  this  report. 

It  is  proposed  to  apply  the  present  small  balance  of  funds,  together 
with  any  further  appropriations,  first,  to  complete  this  breakwater  as 
designed,  and  second,  to  construct  the  further  work  as  already  de- 
scribed. 

The  protection  now  afforded  by  the  breakwater  is  greatly  dimished 
by  the  fact  that  it  is  at  present  entirely  submerged  about  twelve  hours 
of  each  twenty-four,  so  that  the  seas  pass  over  its  top.  It  is  very  de- 
sirable that  the  breakwater  be  raised  to  its  entire  height  as  soon  as 
practicable. 

The  breakwaters  are  not  only  for  the  purpose  of  affording  a  protection 
to  the  shipping  which  may  visit  the  harbor  of  Rockland,  but  also  for 
forming  a  secure  harbor  of  refuge  for  vessels  upon  Penobscot  Bay  and 
the  adjacent  coast.  It  is  therefore  for  the  benefit  of  the  general  com- 
merce, of  which  the  local  statistics  indicat&but  a  small  part. 

The  nearest  port  of  entry  is  Rockland.  The  collection  district  is  Waldoborough, 
Me.    The  nearest  light-house  is  Owl's  Head,  2  miles  distant. 

The  statistics  of  entries,  &c,  at  the  custom-house  are  given  in  a  let- 
ter, hereto  appended,  from  the  collector  of  the  port. 

Money  statement. 

July  1,1885, amount  available $17,312  79 

July  1, 1866,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 14,390  80 

July  1,  1886,  amount  available 2,921  99 

Amount  appropriated  by  act  approved  August  5,  1886 22, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 25, 421  99 

(Amount  (estimated)  required  for  completion  of  existing  project 427,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATI8TIC8. 

CU8TOM-HOU8B,  WALDOBO ROUGH,  Mk., 

Collector's  Office,  April  19. 1886. 

Sir:  In  conformity  with  your  request,  by  letter  of  Maroh  29, 1886,  I  am  able  to  fur- 
nish yon  information  relating  to  the  port  of  Rockland,  as  follows,  for  the  year  ending 
December  31,  1885: 

Amount  of  revenue  collected $2, 832  73 

Valne  of  importations  Cahout) 75,000  00 

Value  of  exportation Nominal 
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Shipping. 


American  vesnel*  entered  from  foreign  port* 
Foteiun  vessels  entered  from  foreign  ports.. 
American  vessels  cleat ed  for  foreign  ports... 
Foreign  vessels  cleared  for  foreign  ports. 


No.         Tons. 


8  766.00 

368  27, 67ft.  00 

21  !  5,276.00 

360  27, 762.  00 


Crew. 


Entries,  coast  wis© I       8,      1,100.00 

Clesrsnces,  coastwise 1       0|      2,979.00 

Vessels  built  in  collection  district !       6  .      3,560.04 


•51 

1,656 

150 

1,661 

86 

69 


I  should  state,  perhaps,  that  the  coastwise  entries  and  clearances  recorded  at  the 
custom -house  convey  no  accurate  impression  of  the  vessels  arriving  at  aud  departing 
from  the  port  of  Roc kl ami,  the  numbers  of  which  cannot  be  arrived  at  by  any  means, 
but  must  reach,  I  should  judge,  as  high  as  4,000  to  6,000.  Among  these  are  steamers 
of  the  Boston  and  Bangor  lines,  daily  in  summer,  usually  fourtrips  per  week  in  winter; 
also,  the  Portland,  Mount  Desert,  Blue  Hill,  Fox  Island,  and  other  steamers.  The 
harbor  is  spacious,  with  good  water  and  secure  holding  ground. 

The  Ureak  water  has  already  improved  its  security  as  a  harbor  of  refuge,  and  when 
completed  will  be  of  vast  advantage,  and  amply  justify  the  wisdom  of  its  construction. 
Very  respectfully, 

Edwin  Spragub, 
Collector. 
Jarbd  A.  Smith,  Esq., 

Major  of  Engineers. 


A  6. 
IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

For  a  full  history  of  the  improvement  of  Portland  Harbor,  Maine, 
previous  to  1879,  reference  is  made  to  Report  of  Chief  of  Engineers  for 
1879,  Appendix  A,  page  255. 

From  18-56  to  1879  there  was  appropriated  for  this  harbor  the  sum  of 
$351,447.05.  Since  that  date  the  following  appropriations  have  been 
made,  viz : 

By  act  of  March  3,  1881 ..-..  $20,000  00 

By  act  of  Augusts,  1882 35,  000  00 

By  act  of  JulyS,  1884 30,000  00 

Total 436.447  05 

Of  this  amount  there  had  been  expended  to  June  30,  1886,  the  sum  of 434, 582  05 

On  the  1st  of  July,  1885,  an  unexpended  balance  of  $8,326. 29  remained 
for  expenditure. 

No  definite  complete  project  has  ever  been  adoptedcovering  all  the  im- 
provements, but  numerous  small  improvements  have  been  made  from 
time  to  time  as  they  seemed  to  be  required. 

Between  the  harbor  commissioner's  line  and  the  channel  in  theportion 
of  harbor  from  Brown's  Wharf  to  Frankliu  Wharf  the  bottom  has  for 
some  years  been  in  irregular  shoals,  one  of  which  gave  but  about  12J 
feet  at  mean  low  water.  The  shallowness  of  the  water  was  found  to  be 
a  serious  obstruction  to  the  movements  of  loaded  vessels.  It  was  also 
found  that  the  larger  class  of  steamers  using  the  lower  portion  of  the 
harbor  were  put  to  inconvenience,  delay,  and  expense,  from  the  lack  of 
room  in  deep  water.  A  project  to  remove  the  shoals  to  a  depth  of  17 
feet,  and  to  extend  the  area  heretofore  dredged  to  21  feet,  was  submitted 
and  approved  in  March,  1886. 

Advertisements  for  proposals  were  issued  April  10,  and  the  bids  re- 
ceived were  opened  May  1,  1886.  A  contract  for  doing  the  work  was 
let  to  Messrs.  Moore  &  Wright  of  Portland,  Me.,  at  28  cents  per  cubic 
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yard  measured  in  situ.  The  work  of  dredging  was  commenced  on  the 
18th  of  May.  The  dredging  of  the  upper  shoals  was  completed  June 
25,  and  the  work  of  increasing  the  area  giving  21  feet  of  water  was 
commenced.  At  the  end  of  the  fiscal  year  the  total  amount  removed 
under  the  contract  was  19,890  cubic  yards. 

On  the  7th  of  May,  while  actiug  as  inspector,  superintending  the 
dredging,  Mr.  Carl  Berrer,  who  had  been  for  twelve  years  employed  in 
this  office  as  draughtsman  and  assistant  engineer,  was  so  severely  in- 
jured  by  the  breaking  of  a  chain  on  the  dredge  that  he  died  on  the  fol- 
lowing day.  By  his  death  the  Government  has  lost  a  most  faithful  and 
competent  servant,  and  one  who  was  highly  respected  wherever  known. 

Work  under  the  contract  will  be  completed  in  two  weeks,  and  will 
accomplish  all  for  which  recommendations  have  been  heretofore  sub- . 
mitted. 

Although  the  work  of  removing  the  shoals  &c,  under  the  last  con- 
tract has  been  comparatively  small,  yet  its  benefits  cannot  fail  to  be 
felt  by  the  greater  ease  with  which  loaded  vessels  may  approach  the 
wharves  at  low  water. 

It  has  for  some  years  been  appareut  that  the  carrying  of  freights  is 
much  cheaper  in  large  than  in  small  vessels,  and  that  in  order  to  main- 
tain the  present  commerce  of  Portland,  as  well  as  to  encourage  and  fos- 
ter new  enterprises,  a  depth  of  water  must  be  procured  in  the  harbor 
which  will  accommodate  at  all  times  the  largest  transatlantic  steamers 
and  sailing  vessels. 

In  view  of  these  facts,  the  board  of  trade  and  parties  interested  have 
taken  measures  to  represent  the  matter  to  Congress,  with  a  view  to  ob- 
taining a  depth  of  29  feet  of  water.  The  necessity  for  increasing  the 
depth  of  water  to  at  least  27  feet  has  been  urged  in  letters  to  this  office 
from  the  Dominion  Line  and  Allan  Line  of  steamship  companies,  of 
which  this  is  the  port  from  October  until  May. 

A  second  improvement,  which  would  add  greatly  to  the  convenience 
of  vessels  entering  and  leaving,  as  well  as  to  the  ease  and  security  of 
lying  at  the  wharves,  is  the  extension  of  the  breakwater  on  Stamford's 
Ledge,  a  distance  of  1,000  feet,  so  that  it  may  reach  a  depth  of  18  feet 
at  mean  low  water  close  to  the  point  of  departure  by  which  the  harbor 
is  made  or  cleared. 

I  am  informed  that  at  certain  times  the  seas  setting  into  the  harbor 
are  greatly  detrimental,  and  occasionally  so  hazardous  to  vessels  at  the 
lower  wharves  that  they  are  compelled  temporarily  to  leave  and  lie  at 
anchor.  The  end  of  the  preseut  breakwater  reaches  a  depth  of  but  4 
feet  at  mean  low  water,  and  the  turning  point  on  its  prolongation  is 
marked  by  a  buoy.  In  leaving  the  harbor  it  is  necessary  to  find  this 
buoy  in  order  to  shape  a  course  which  shall  clear  the  points  of  ledges 
beyond.  The  varying  tidal  currents  often  make  it  difficult  to  find  the 
buoy  in  fogs  or  at  night,  the  times  at  which  definite  marks  are  indis- 
pensable, and  when  it  is  imprudent  to  get  near  the  light  on  the  end  of 
the  breakwater,  owing  to  the  shallow  water  and  surrounding  ledge. 

In  1873  the  channel  in  the  back  cove  of  Portland  Harbor  was  im- 
proved by  dredging  a  portion  to  a  depth  of  8  feet  at  mean  low  water. 
The  desirability  of  a  further  increase  of  width  and  depth  in  this  channel 
led  the  city  council  to  consider  the  subject,  aud  iu  April,  1886,  a  peti- 
tion was  forwarded  to  Hon.  T.  B.  Reed,  Representative  in  Congresst 
asking  that  measures  be  taken  to  obtain  an  appropriation  for  the  pur- 
pose. The  petition  being  referred  to  this  office  for  a  report  and  estimate, 
the  subject  was  as  fully  considered  as  was  practicable  without  a  regular 
survey,  and  the  result,  with  an  estimate  of  cost,  was  submitted  to  the 
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Chief  of  Engineers  in  a  letter  dated  May  4, 1886  (printed  in  Senate 
port  No.  1391,  Forty-ninth  Congress,  first  session).  A  copy  of  the  1( 
is  appended,  to  form  part  of  this  report. 

A  small  map  of  the  harbor  of  Portland,  Me.,  accompanies  this  rej 
and  upon  it  are  indicated  the  various  improvements  heretofore  mai 
and  also  that  for  which  a  project  was  submitted  to  Congress  at  its  h 
session,  as  well  as  further  improvements  to  the  channel  and  breakws 
which  are  recommended  for  future  consideration. 

1st.  For  a  channel  500  feet  wide  and  29  feet  deep,  approaching 
lower  wharves  of  the  harbor.    This  will  require  the  removal  of 

635,000  cubic  yards  in  ritu,  at  an  estimate  of  20  cents  per  yard $127 J 

Contingencies,  say 8,1 

4  

Total 135.1 

A  project  for  this  improvement  was  submitted  in  a  letter  from  tbi 
office,  dated  December  11, 1885 ;  the  estimate  of  cost,  however,  was 
upon  prices  lower  than  have  heretofore  been  obtained.    The  estii 
here  submitted  is  therefore  made  on  the  basis  of  prices  which 
probable  when  judged  from  past  experience. 

2d.  The  dretlging  a  channel  300  feet  wide  and  25  feet  deep  is  recoup 
mended,  to  connect  the  deep  channel  below  with  deep  water  in  the  op] 
part  of  harbor.    This  will  require  the  removal  of 

175,000  cubic  yards  of  material,  at  an  estimated  cost  of  20  cents  per  cubic 

yard $35,1 

Contingencies,  Bay 3,1 

Total : a*,! 

3d.  Extending  the  breakwater  1,000  feet.    It  is  estimated  that  tbi 
will  require — 

75,000  tons  of  stone  (quarry  groat)  at  $1 - $75,1 

913  linear  feet  of  superstructure,  at  $25  per  foot itt,i 

Pier  for  light-house  on  end  of  breakwater 12J 

Engineering  and  contingent  expenses 10,17 

Total 120,1 

4th.  Dredging  channel  in  Back  Cove  300  feet  wide  and  12  feet  d< 
with  winding  basin : 

721  cubic  yards  tit  situ,  at  25  cents  per  cubic  yard,  including  all  contingencies. .  $180, I 

The  harbor  is  in  the  collection  district  of  Portland  and  Falmouth,  Me.  There  is 
light- house  on  the  breakwater,  and  at  Portland  Head,  3  miles  distant.  The  harbor 
defended  by  forts  Preble,  Gorges,  and  Scammel,  and  battery  at  Portland  Head. 

Money  statement. 

July  1, 1885,  amount  available $8,396 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  I,  1885 $1,941  37 

July  1,  1886,  outstanding  liabilities 4,519  92 

6,461 

July  1,  1886,  amount  available 1,H65 

Amount  appropriated  by  act  approved  August  5,  1886 30,  OUO 

Amount  available  for  fiscal  year  ending  June  30,  1887 31, 8© 

f  Amount  (estimated)  required  for  completion  of  existing  project 105,000 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  105,000 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
1     harbor  acts  of  1866  and  1867. 
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Abstract  of  proposal*  received  May  1, 1836,  for  dredging  29,641  cubic  yards,  and  for  driv- 
ing guide-piles  for  same. — Improvement  of  harbor  at  Portland,  Me, 


Bidders. 

I 
iPrice  per  cubic   Price  per 
Residence.         yard  measured  pile  driven 
|        in  situ.        '  in  position. 

Remarks. 

Robert  Hamilton 

Solomon  S.i  wver 

Moore  &  Wright 

C hebeajnie,  Me  . . . 

Yarmouth,  Me 

Portland,  Me 

]               $0  81  j          $25  00 

28  |           20  00 

I 

Contract  made  May  10, 1888. 

COMMERCIAL    STATISTICS. 


The  following  commercial  statistics  are  taken  from  a  letter  from  the  collector  of 
the  port*;  additional  statistics  are  given  in  my  report  of  May  4,  1836,  appended,  for  the 
year  ending  December  31, 1885: 


Shipping. 


Arrival*: 

Foreign 

Coastwise , 

Clearances : 

Foreign 

Coastwise , 

Teasels  built  in  the  district. 


186,848 
892,313 

200,201 

332,401 

1,844 


Amount  of  revenue  collected $782,501  00 

Value  of  imports r 6,730,034  00 

Value  of  exports 0,003,574  00 


improvement  op  navigation  in  the  back  cove,  portsmouth 

harbor,  new  hampshire. 

United  States  Engineer  Office, 

Portland,  Me.,  May  4, 1886. 

General  :  In  accordance  with  request  in  indorsement  of  the  Chief 
of  Engineers,  dated  April  21,  1886,  npon  letter  of  Hon.  T.  B.  Reed,  in- 
closing petition  from  city  government  of  Poitland,  Me.,  I  have  to  sub- 
mit the  following  report  upon  the  necessity  for  improvement  of  navi- 
gation in  the  Back  Cove  of  Portland  Harbor,  with  a  project  and  esti- 
mate of  cost. 

Tbe  petition  mentioned  recites  certain  statements  regarding  the  lim- 
ited harbor  frontage  available  for  miscellaneous  purposes  of  commerce, 
and  the  necessity  for  making  additional  room  by  improving  the  chan- 
nel in  what  is  locally  kuown  as  Back  Cove;  these  statements  are  un- 
doubtedly correct. 

A  reference  to  tbe  map  of  Portland  and  its  surroundings  will  show 
that  it  is  Mtuated  upon  a  peninsula,  and  that  owing  to  various  obstacles 
the  frontage  occupied  by  wharves  covers  only  a  portion  of  one  side. 
The  peninsula  itself  is  principally  a  high  ridge,  with  bluffs  at  its  ex- 
tremities of  150  and  160  feet  above  the  sea  level.  The  growth  of  the 
city  is  of  necessity  in  a  direction  away  from  the  present  harbor,  so  that 
at  least  one-half  of  the  city  and  all  of  the  immediate  suburbs  must  be 
supplied  with  all  heavy  articles  arriving  by  water  at  a  large  additional 
excuse  for  cartage  and  handling,  which  must  be  paid  by  consumers  of 
these  articles,  wherever  located.  While  this  no  doubt  gives  employ- 
ment to  a  few  truckmen  and  laborers,  yet  it  is  a  tax  upon  the  indus- 
tries, thriit,  and  commerce  of  the  place. 
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The  managers  of  railroads  reaching  this  point  have  seen  this  <\\i 
and  for  th^ir  own  benefit  have  completely  encircled  the  city  an^ 
stations  on  either  side,  hut  the  natural  highway  upon  the  water] 
rear  of  the  city  is  so  poor  that  it  is  only  used  to  a  very  limited 
and  then  with  only  partial  benefit. 

This  report  has  been  delayed  somewhat  in  order  to  obtain 
information  upon  which  to  base  an  estimate  of  probable  benefits  I 
derived  from  the  improvement,  if  made. 

I  am  informed  by  Mr.  M.  N.  Kich,  secretary  of  the  merchant 
change  and  board  of  trade,  that  in  the  year  1885  there  were  n 
or  shipped  by  sea  at  this  port  the  following  heavy  articles,  the  ai 
being  given  as  a  close  approximation :  Coal,  300,000  tons ;  salt,  27,3$ 
pouuds;  lumber, 39,085,47G  teet ;  lime,  50,000 casks;  fish,  81,617 
sugar,  30,828,496  pounds;  molasses,  1,292,997  gallons;  oils,  25,f 
rels;  cement,  21,000  casks;  ice,  30,000  tons. 

While  absolute  figures  are  not  easily  obtained  in  advance  it 
reasonable  to  estimate  that  if  one-halt  the  coal  could  be  handled 
opposite  side  of  the  city  by  means  of  harbor  facilities  in  the  Back 
it  would  effect  a  saving  of  25  cents  per  ton,  amounting  to  an  ai 
benefit  of  $37,500  upon  this  single  item. 

The  expense  of  handling  other  heavy  articles  would  be  simi|  t 
affected  to  a  greater  or  less  extent,  so  that  the  total  benefit  coul^ 
fail  to  be  very  great. 

Adjacent  to  the  Back  Gove  and  to  the  city  in  the  town  of  Deei 
a  manufactory  of  stoneware,  pottery,  &c.    Messrs.  Winalow  & 
proprietors,  have  at  my  request  given  me  a  statement  of  their 
and  shipments  by  water,  iu  a  letter  which  is  appended  hereto.    In 
single  industry  the  saving  upon  14,350  tons  of  crude  materials  receij 
such  as  clay,  sand,  and  coal,  is  estimated  as  between  $3,000  and  $5,{ 
being  approximately  21  cents  to  34  cents  per  ton. 

A  study  of  the  subject  makes  it  apparent  that  an  improvement  of 
channel  in  the  Back  Cove  will  result  iu  cheapening  the  trans|*>rl 
of  a  very  large  amount  of  material  both  for  local  and  general  const 
tion. 

I  forward  in  a  separate  package  a  Coast-Survey  chart  of  Port! 
Harbor,  upon  which  is  indicated  the  location  of  a  marginal  way  wl 
the  city  has  undertaken  and  partly  constructed,  amd  of  flats  which 
to  be  filled.  A  harbor  commissioner**  line  has  been  established  2U0 
outside  of  and  parallel  to  the  *•  marginal  way." 

The  project  recommended  is  to  deepen  and  straighten  the  channel 
that  it  may  have  a  depth  of  not  less  than  12  feet  at  mean  low  vat 
and  so  that  the  inner  edge  may  border  the  commissioners'  line.  T| 
channel  may  at  first  be  made  as  narrow  as  50  feet  with  a  view  to  d 
sequent  increase  as  the  increasing  traffic  and  commerce  may  deinad 
A  winding  basin  should,  however,  be  constructed  at  the  extreme  e* 
to  |>ermit  the  turning  of  vessels. 

The  improvement  would  consist  entirely  of  dredging,  the  quantitl 
for  which  have  been  computed  as  accurately  as  (Risible  from  iuforty 
tion  at  hand,  without  incurring  the  expense  of  a  Hiirwy. 

Estimating  for  a  channel  of  12  feet  iu  depth,  which  will  be  snfficiel 
for  the  present  needs,  the  quantities  to  be  removed  are  aa  follows: 

For  a  channel  50  feet  wide,  with  basin,  200,000  cnbic  yards. 
For  a  chaunel  100  feet  wide,  with  basin,  ¥99,500  oubio  yards. 
For  a  channel  150  feet  wide,  with  baNin,  390,000  cubic  yards. 
For  a  chaunel  200  Teet  wide,  with  basin,  500,000  cubic  yaiils. 
For  a  chaunel  250  feet  wide,  with  basin,  617,000  cubic  yards. 
For  a  channel  3U0  feet  wide,  with  basiu,  721,000  cnbio  yards. 


] 
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If  done  by  contract  the  price  cannot  be  safely  estimated  (inclnding 
contingent  expenses)  at  less  than  25  cents  per  yard.  This  will  make 
the  estimated  cost  as  follows : 

For  a  channel  50  feet  wide $50,000 

flor  a  channel  100  feet  wide 74,875 

For  a  channel  150  feet  wide 99,000 

For  a  channel  200  feet  wide 125,000 

For  a  channel  250  feet  wide 154,250 

For  a  channel  300  feet  wide 180,250 

The  channel  of  300  feet  in  width  is  probably  as  small  as  will  meet  the 
ultimate  requirements,  and  if  this  can  be  done  by  a  machine  and  tug 
owned  by  the  Government  the  cost  would  be  greatly  reduced,  besides 
leaving  the  plant  for  use  at  other  places.  For  this  I  would  submit  the 
following  estimate,  viz : 

flor  dredge  scow  and  tng $50,000 

Removing  721,000  cubic  yards,  at  10  cents 72, 100 

Total ; 122,100 

Experience  and  observation  indicate  that  the  prices  last  given  are 
ample  to  cover  every  expense  when  the  work  is  done  by  labor  and  ma- 
chinery employed  directly  by  the  Government. 

If  from  the  total  anion ut  the  value  of  machinery  left  on  hand  for  sale, 
or  for  use  at  other  places  be  deducted,  the  cost  of  the  entire  improve- 
ment may  be  fairly  estimated  not  to  exceed  $100,000.    ■ 
Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Major  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  S.  A. 


Money  statement. 

amount  appropriated  by  an  act  approved  Angnst  5, 1886 $26, 250 

amount  available  for  fiscal  year  endi ng  Jane  30, 18eJ7 .  2H,  250 

Amount  (estimated)  required  for  completion  of  existing  project 153, 750 

amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  lddd .  50, 000 


A  7. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

A  history  of  this  improvement  was  briefly  stated  in  the  last  Annual 
Report.  No  appropriation  has  been  made  for  the  improvement  wince 
1881.  No  work  was  carried  ou  during  the  last  fiscal  year,  and  no  further 
improvements  are  at  present  contemplated..  A  balance  of  ¥«'i3ti.34  of 
the  appropriation  for  the  work  remains  unexpended,  with  which  small 
repairs  may  be  made  should  they  be  found  necessary. 

Improvements  at  this  place  were  begun  under  an  act  of  Congress  of 
1798*  The  work  subsequently  built  consisted  of  two  stone  piers,  sup* 
pleinented  by  crib-work  and  wings  for  holding  the  sand. 
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The  entire  amount  appropriated  for  improvement  of  KennebnnkBra 
from  1870  to  1881  was  $21,000.  Of  this  there  has  been  expended  tothi 
30th  June,  1886,  $20,660.66. 

The  river  lies  in  the  collection  district  of  Kennebunk.    The  nearest  port  of  eo&j 
is  Kennebunk. 

There  are  no  commercial  statistics  at  present  available  to  report 

Money  statement 

July  1, 1885,  amount  available $336  Hi 

July  1, 1886,  amount  available 336)1 


A  8. 

BREAKWATER  AT  MOUTH  OF  SACO  RIVER,  MAINE. 

The  object  of  this  work  is  to  prevent  the  sand  from  drifting  acros 
the  mouth  of  the  river  and  forming  a  bar,  and  also  to  enable  the  cur- 
rents to  scour  and  maintain  a  deeper  channel  in  the  bar  previously 
formed.  I 

The  origiual  project  for  this  work  was  undertaken  in  1866,  and  in  183 
all  the  work  then  contemplated  had  been  completed. 

A  full  history  of  the  improvement  to  that  date  is  included  in  the  A* 
nual  Report  of  Chief  of  Engineers  for  1874,  Appendix  Y,  page  34. 

Under  the  act  of  Congress  approved  August  2,  1882,  a  survey  w» 
made  in  the  summer  of  1883,  and  it  being  found  that  the  work  thus  far 
completed  was  insufficient  for  the  purpose,  a  further  plan  was  submitted 
in  the  Annual  Report  for  1884.  The  project  submitted  comprised  tfc 
following: 

1.  RaiHing  the  breakwater  to  height  of  15  feet  above  low  water,  making  a 

width  of  12  feet  on  top,  and  replacing  injured  parts $70,  Ot 

2.  Dredging  in  channel  to  5  feet  at  mean  low  water ll,^! 

3.  Extending  breakwater  to  Sharp's  Ledge 220,<Jfc 

4.  For  stone  wing-dam  or  jetty  on  south  side  of  channel «5,0Bl 

Total. 356,* 

For  this  work  there  was  appropriated  by  act  of  July  5, 1884,  $15,001 
Of  this  amount  there  has  been  expended  to  June  30, 1886,  the  sumrf 
$14,973.64. 

On  the  1st  of  July,  1885,  a  contract  for  delivering  stone  in  the  break* 
water,  made  October  20,  1884,  with  Messrs.  Hamilton  &  Soule,  of  CI* 
beague,  Me.,  was  still  incomplete.  Work  under  this  contract,  corameiied 
in  May,  1885,  was  concluded  September  28, 1885.  The  amount  of  sterol 
placed  in  the  breakwater  during  the  last  fiscal  year  was  7,280}  tons,  and 
216  cubic  feet  of  ashlar  on  outer  end.  Under  this  contract  the  re-euforcfr 
ments  and  repairs  to  the  breakwater  were  completed  for  a  distanced 
510  feet  from  the  outer  end,  and  considerable  stone  was  deposited  or* 
au  additional  distance  of  175  feet.  Owing  to  the  settling  of  stone* 
the  sand,  as  well  as  partial  displacement  by  the  sea,  the  quantities  re- 
quired to  complete  the  repairs  of  the  breakwater  are  fouud  to  heap 
proximately  25  percent,  more  than  was  originally  estimated  byfignriiif 
on  exact  dimensions.  The  average  cost  under  the  last  contract,  iitcliut 
ing  all  contingent  expenses  of  engineering,  &c,  is  in  excess  of  $h4t 
per  ton.    The  amount  still  required  to  complete  the  first  part  of  tfaft 


APPENDIX  A — REPORT  OP  MAJOR  SMITH.        545 

project  is  therefore  amended  as  follows :  52,000  tons  of  stone  in  break- 
water, at  $1.42  per  ton,  $73,840.  The  entire  sum  could  be  profitably  ex- 
pended in  the  next  fiscal  year. 

The  cities  of  Biddeford  and  Saco,  about  5  miles  from  the  mouth  of 
the  river,  are  manufacturing  places  of  considerable  importance,  and 
upon  the  navigation  of  the  river  the  prosperity  of  these  places  largely 
depends. 

It  is  believed  that  no  good  channel  can  be  maintained  across  the  bar; 
until  the  current  can  be  limited  and  confined  by  constructing  the  jetty 
opposite  the  breakwater. 

The  jetty  is  at  present  a  much  more  important  factor,  in  deepening  the 
bar  at  the  mouth,  than  any  other  work,  and  it  should  be  undertaken  as 
soon  as  practicable. 

The  deposition  of  stone  in  the  jetty,  or  breakwater,  is  of  such  a  char- 
acter that  the  amount  which  may  be  profitably  done  in  any  fiscal  year 
is  only  limited  by  the  available  funds. 

It  is  recommended  that  $100,000  be  appropriated  for  the  next  fiscal 
year  for  constructing  the  jetty  and  continuing  work  upon  the  break- 
water. 

Only  approximate  statistics  of  the  commerce  of  Saco  and  Biddeford 
have  been  received.  The  deputy  collector  of  customs  at  Saco  estimates 
that  at  least  25  per  cent,  is  saved  in  freights  on  all  articles  which  come 
by  water,  and  that  large  amounts  of  cotton,  coal,  and  other  merchan- 
dise now  moved  by  rail  would  go  by  water  with  great  advantage  were 
the  facilities  sufficient. 

The  statistics  appended  hereto  are  furnished  from  the  office  of  the 
collector  of  customs  for  year  ending  December  31, 1886. 

Money  statement 

July  1,  1885, amount  available $10,293  60 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 10,267  24 

July  1, 1886,  amount  available 26  36 

Amount  appropriated  by  act  approved  Augusf  5,  1886 12,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 12,526  36 

{Amount  (estimated)  required  for  completion  of  existing  project 347, 840  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  100,000  00 
Submitted  in  compliance  with  requirements  of  seotion  2  of  river  and 
harbor  acts  of  1866  and  1867.  i 


COMMERCIAL  STATISTICS. 

Arrival  of  vessels 270 

Departures 270 

ImporU  by  water. 

Coal •. tons..  40,000 

Moulding  sand do 7,000 

Cotton bales..  8,750 

Pig-iron tons..  4,000 

Iron  pipe do 4,000 

Paving  stones do....  456 

Pitch - barrels..  150 

Gravel tons..  250 

Lime casks..  8,000 

Cement barrels..  2,500 

35  E 

i 
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Ashes bushels..         3 

Paper rolls.. 

Timber tons.. 

Plaster ....do lfi 

Paints,  oil,  lead,  &c do 

Exports  by  water.  j 

Stone tons..        10,(1 

Ice do 10,« 

Bricks number.:  2,000,0) 


A  g. 

IMPROVEMENT  OF  8ACO  RIVER,  MAINE. 

Under  the  requirements  of  the  river  and  harbor  act  of  July  5,  II 
a  preliminary  examination  was  made,  and  a  report  submitted  by  CoU 
E.  Blunt,  dated  September  1, 1884.  A  survey  was  subsequently  mi 
to  the  towns  of  Biddeford  and  Saco,  Me.,  and  a  report  and  estimate 
the  improvements  considered  necessary  was  made  by  Col.  C  £.  Bli 
dated  October  16, 1885. 

These  reports  were  printed  in  House  Ex.  Doc.  No.  37,  Forty-nn 
Congress,  first  session,  and  are  appended  hereto. 

Of  the  amount  of  $50,000  therein  estimated  for  the  improvement 
the  river,  $25,000  could  be  profitably  expended  in  the  fiscal  year  endij 
June  30,  1888. 

COMMERCIAL  STATISTICS. 

The  following  statistics  of  the  commerce  of  the  river  have  been  received  from  4 
collector  of  the  port  of  Saco,  year  ending  December  31, 18% : 

i 
. -i 

Shipping. 


Arrivals,  ooMtwiu ... 
Clearanoee,  ooaatwiae. 
Foreign 


1 
1 


It  is  believed  that  an  increased  commeroe  on  the  water  will  immediately  follow  a 
creased  facilities  therefor. 


A  io. 

IMPROVEMENT  OF  PORTSMOUTH  HARBOR,  NEW  HAMPSHIRE. 

The  harbor  of  Portsmouth  is  situated  near  the  mouth  of  the  Piscataqi 
Biver,  on  the  dividing  line  between  Maine  and  New  Hampshire.  Tfc 
mean  rise  and  fall  of  tides  is  8^  feet,  the  extreme  variations  being,  I 
course,  considerably  greater.  A  small  map  accompanies  this  report 
showing  the  general  situation  of  the  harbor  aud  the  connecting  bays  a* 
rivers.  A  glance  at  the  map  will  indicate  that  a  large  area  of  water  i 
affected  by  the  tides,  which  must  pass  and  repass  through  Portsmouil 
Harbor.    The  currents,  therefore,  sweep  up  and  down  the  harbor  will 
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eat  rapidity.  Over  much  of  the  distance  the  channel  is  comparatively 
arrow,  while  the  strong  currents  are  diverted  from  side  to  side  by  bends 

the  channel  and  the  projecting  ledges  which  are  found  on  either 
aid.  The  difficulties  encountered  in  meeting  these  strong  currents  may 
\  inferred  from  the  expressive  name  which  is  applied  to  one  of  the 
ejecting  points  of  ledge  over  which  the  waters  rush  until  the  buoy 
perpetually  driven  beneath.  This  is  known  as  "  Pull-and-be-damned 
)int,"  and  a  similar  name  might  fitly  be  applied  to  other  angles  in  the 
lannel. 

Within  the  harbor,  and  greatly  in  the  way  of  vessels  passing  or  ap- 
oaching  the  navy-yard,  was  a  ledge  known  as  "  Gangway  l&ocks,"  hav- 
g  but  9.7  feet  of  water  at  extreme  low  tides.  At  times  the  water 
«sed  over  the  ledge  as  over  a  submerged  dam  with  a  force  so  great 
at  vessels  of  deep  draught  could  only  avoid  being  forced  upon  the 
ck  by  giving  it  a  wide  berth  in  passing. 

When  it  is  remembered  that  on  one  side  of  the  harbor  is  located  the 
nited  States  navy-yard,  and  that  two  fortifications  and  other  works 
ive  been  undertaken  for  its  defense,  and  that  more  than  one-half  the 
nsels  arriving  pass  through  the  harbor  to  points  on  the  connecting 
aters  above,  it  will  be  seen  that  the  reduction  of  these  difficulties  to  a 
Iniraum  is  a  matter  of  some  importance. 

The  plan  heretofore  adopted  for  remedying  the  difficulties  has  been 
te  following: 

1st  Constructing  a  breakwater  across  the  side  channel  between  Great 
aland  and  Goat  Island.  This  was  completed  in  1880,  but  has  since 
een  reinforced  by  receiving  the  stone  excavated  trom  Gangway  Bock. 

2d.  Removing  Gangway  Bock  to  a  depth  of  20  feet  at  mean  low  water. 
!he  depth  was  restricted  to  20  feet,  owing  to  the  expense  attending  a 
reater  depth. 

3d.  Removing  to  10  feet  at  mean  low  water  the  ledge  on  the  point  of 

The  entire  cost  originally  estimated  was  $150,000.  From  1879  to  1886 
here  has  been  appropriated  for  the  work  the  sum  of  $92,000.  Of  this 
mount  there  was  expended  up  to  June  30, 1886,  $91,991.28. 

On  the  1st  of  July,  1885,  a  contract  was  outstanding  with  Mr,  George 
F.  Townsend,  of  Boston,  for  the  removal  of  808  cubic  yards  of  Gang- 
ray  Rock.  The  work  was  pushed  forward  during  the  summer  of  1885 
tntil  it  become  necessary  to  suspend  in  November.  Operations  were 
esnmed  April  20,  and  work  under  the  contract  was  satisfactorily  com- 
peted on  the  19th  of  June,  1886.  There  still  remains  to  be  removed  the 
mount  of  632  cubic  yards  to  complete  the  improvement  at  Gangway 
Jock  as  projected.  Until  the  entire  amount  can  be  removed  little  or  no 
lenefit  can  be  experienced  from  that  which  is  already  accomplished,  for 
he  smaller  area  of  ledge,  with  its  edges  nearly  vertical,  is  quite  as  dan- 
gerous an  obstacle  as  the  larger  area  with  its  less  abrupt  sides. 

The  estimated  expense  to  complete  the  removal  to  a  depth  of  20  feet 
&,  including  engineering,  &c,  $20,000. 

It  is  believed  that  a  greater  depth  upon  Gangway  Bock  would  be  very 
lesirable,  as  it  lies  opposite  the  navy-yard  and  directly  in  the  way  of 
l&rge  vessels,  which  will  necessarily  have  iu  future  a  great  draught  of 
prater. 

In  the  further  removal  of  rock  from  the  point  of  Badger's  Island,  it  is 
believed  that  it  will  be  found  advisable  to  make  the  depth  of  water  suf- 
ficiently great  to  insure  the  unobstructed  passage  of  the  largest  vessels 
navigating  the  river  at  the  lowest  stages  of  the  tide. 
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Ab  it  is  not  likely  that  foods  will  be  available  sufficient  to  undertake 
the  last-mentioned  work  for  one  or  more  years,  no  estimate  for  the  in- 
creased quantity  is  here  submitted.  It  is  proposed  to  apply  any  funds 
which  may  become  available  for  improving  the  harbor,  first,  to  com- 
pleting the  removal  of  "  Gangway  Rock."  Meantime  the  proper  depth  to 
which  it  may  be  desirable  to  remove  the  ledge  at  Badger's  Island,  and 
perhaps  also  at  uPuli-and-be-damned  Point,"  may  be  more  fully  consid- 
ered. 

The  last  annual  report  placed  the  estimate  to  complete  the  project  at 
$30,000.  This  was  based  upon  the  last  contract  price,  which  was  ex- 
ceptionally low.  The  remaining  part  of  "Gangway  Rockn  is  compara- 
tively small  in  amount  and  so  situated  as  to  be  more  expensive  than 
heretofore,  the  average  depth  to  remove  being  less.  It  is  therefore  be- 
lieved that  the  original  estimate  of  $30  per  cubic  yard  is  more  prudent 
This  would  require,  including  the  usual  contingencies  for  engineering, 
surveys,  &c,  $40,000  to  complete  the  project. 

Portsmouth  is  a  port  of  entry.  The  light-houses  are  the  harbor  light  at  Fort  Con- 
stitution and  Whale's  Back  at  the  entrance. 

The  defenses  of  the  harbor  are  all  incomplete  works:  Fort  Constitution  and  an 
open  battery  on  the  west  side,  and  Fort  McClary  and  an  open  battery  on  the  east  side 

Money  statement. 

July  I,  1885,  amount  available $15,211  00 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 15,202  29 

July  lr  1886,  amount  available 8  72 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  endiug  June  30,  1887 15, 008 ,72 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  Oft 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  information  has  been  received  from  the  collector  of  customs  for 
Portsmouth : 


Shipping. 


Foreign: 

Arrivals 

Clearances , 

Coastwise  arrivals  and  clearances 

Amount  of  revenue  collected 

Value  of  importations 


Number. 


67 
54 

760 


Tonnage; 


6,1» 

20, 8» 

$1, 200  » 

28,420  11 


A  ii. 
IMPROVEMENT  OF  COCHECO  RIVER,  NEW  HAMPSHIRE. 

A  reference  to  the  map  accompanying  annual  reports  for  Portsmouth 
Harbor  and  Cocheco  River  will  indicate  tbe  situation  of  this  river  and 
its  connections  with  other  navigable  waters. 

The  Cocheco  is  a  branch  of  the  Piscataqua,  which  reaches  the  ocean 
through  the  harbor  of  Portsmouth,  N.  H.    At  Doverr  N.  H.,  a  fall  in 
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the  river  limits  navigation  to  that  point  where  the  mean  rise  and  fall 

of  the  tides  is  6}  feet. 

I    The  river  below  Dover  is  really  a  part  of  the  tidal  arm  of  the  sea. 

Its  entire  length  subject  to  tides  is  approximately  3  miles,  its  mouth 

being  about  13  miles  from  the  Atlantic  Ocean  by  way  of  the  Piscataqua 

Biver. 

From  Dover  to  the  lower  narrows,  a  distance  of  about  1£  miles,  the 
river  was  originally  much  obstructed  by  bowlders,  ledges,  and  shoals. 

In  1870  an  examination  of  the  river  was  made  and  certain  plans, 
since  adopted  and  carried  out  as  the  necessity  arose,  have  so  far  in- 
creased the  commerce  of  the  river  that  the  present  facilities  are  insuffi- 
cient for  its  accommodation.  In  a  recent  examination  of  the  river, 
passing  from  Dover  to  Portsmouth  on  a  tug,  I  observed  six  heavily 
laden  schooners,  estimated  at  from  200  to  400  tons  each,  all  awaiting  a 
favorable  tide  to  proceed  up  the  river  to  Dover. 

The  following  appropriations  were  made  for  improvement  of  the 
Cocheco  River,  up  to  1878 : 

July  4,  1836 $5,000 

March  3,  1837 S,000 

March3,  1871 10,000 

JnnelO,  1872 10,000 

March  3,  1873 : 10,000 

June  23, 1874 '. 10,000 

March  3,  1875 25,000 

August  14, 1876 ^ 14,000 

June  18, 1878 6,000 

Total 95,000 

All  the  improvements  which  had  been  previously  contemplated  were 
completed  in  November,  1878. 

The  new  facilities  thus  afforded  attracted  a  great  number  of  vessels 
of  large  size,  to  replace  the  flat-boats  and  scows  which  had  been  previ- 
ously employed. 

The  urgent  need  of  further  improvements  was  so  represented  by  the 
Board  of  Trade  that,  by  the  act  of  August  2,  1882,  Congress  appropri- 
ated $28,000  for  the  purpose.  This  was  applied  to  making  a  cut-off 
channel  through  Alley's  Point;  and.  widening  to  60  feet,  and  deepening 
Co  5  feet,  the  channel  through  Trickey's  and  Clement's  Point  shoals. 
This  work  was  essentially  completed  in  November,  1883. 

The  act  of  July  5, 1884,  appropriated  $28,000  for  completing  the  im- 
provement. Referring  to  this  appropriation,  the  last  Annual  Report 
states: 

As  soon  as  possible  after  it  became  available  a  careful  examination,  including  bor- 
ings, was  made  of  the  upper  channel.  The  new  estimate  based  thereon  proved  that 
the  necessary  improvement  could  not  be  executed  with  the  available  funds. 

An  additional  estimate  of  $19,000,  to  complete  the  project,  was  there- 
fore submitted. 

On  the  1st  of  July,  1885,  a  contract  was  outstanding  with  Thomas 
Symonds,  of  Leominster,  Mass.,  for  removing  hard  pan,  bowlders,  and 
rock.  Work  under  the  contract  was  completed  September  9, 1885.  The 
amount  of  solid  rock  removed  after  July  1,  being  829  cubic  yards. 
This  completes  the  chaunel  to  near  the  Steam  mill  Wharf  to  a  depth  of 
-6  feet,  and  a  width  varying  from  50  feet  to  60  feet  While  a  draught  of 
5  feet  at  mean  low  water  is  of  vast  benefit  to  the  place,  and  has  made 
the  chanuel  navigable  nearly  to  Dover  for  vessels  of  600  tons,  or  even 
more,  at  extreme  high  water,  yet  the  time  for  such  navigation  is  lim- 
ited to  very  short  intervals  near  the  highest  stages. 
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The  bridge  across  the  Piscataqua  river  near  Portmoath  Harbor  has 
draw  very  narrow  and  badly  arranged,  so  that  it  is  generally  a  very 
convenient,  slow,  and  tedious  process  to  pass  vessels  through,    In 
ing  through  the  draw  with  the  tide  it  is,  in  general,  necessary  to 
the  vessel  and  allow  it  to  drop  through  the  narrow  space  stern 
most,  requiring  great  pains  to  accomplish  it  without  injury.     Alth< 
not  on  the  Cocheco  Eiver,  the  bridge  is  so  intimately  related  to 
branch  that  it  is  here  mentioned  as  one  of  the  serious  obstruction^ 
that  navigation. 

Vessels  of  the  largest  draught  now  have  to  be  lightered  a  short 
tance  in  order  to  reach  the  wharves  in  the  city  of  Dover. 

I  am  informed  by  a  committee  of  the  Board  of  Trade  that  Dover] 
becoming  a  city  of  extensive  manufactures — it  is  already  larger  " 
Portsmouth  in  population  and  assessed  valuation;  that  in  the  last 
nearly  one  hundred  vessels  arrived  at  its  wharves;  that  cargoes  of  < 
or  other  heavy  freights  arriving  in  vessels,  have  to  be  in  part  light* 
to  the  wharves  at  an  expense  of  35  cents  per  ton ;  that  two  vessels  hai 
arrived  with  cotton  from  the  South;  and  that  it  would  be  greatly  to  " 
interest  of  the  extensive  cotton  and  woolen  mills  to  obtain  all  their  i 
materials  by  water,  Were  the  facilities  sufficient  to  enable  them  todoi 
that,  owing  to  the  expense  of  delays  and  lightering,  a  considerable 
of  the  coal  and  other  heavy  freights  now  arrives  by  rail  at  an  inci 
expense  over  rates  by  water  with  a  good  channel;  that,  owing  to 
facilities  already  created,  new  vessels  are  being  yearly  built  for 
traffic. 

The  following  extract  from  Report  No.  1994,  House  of  Bepresentatii 
Forty -ninth  Congress,  first  session,  gives  so  complete  a  statement  of 
business  interests  involved  that  it  is  quoted  in  this  connection: 

• 

The  city  of  Dover  is  situated  at  the  head  of  tide- water  and  navigation  on  the  C< 
River.    It  is  the  largest  and  most  important  place  between  Haverhill  on  the  i 
Portland  on  the  northeast,  and  Manchester  on  the  northwest.    It  is  the  county 
of  the  county  of  Strafford,  and  contains  the  various  county  buildings  and  the 
offices. 

The  population  of  the  city  is  now  nearly  15,000,  and  the  valuation  for  taxable 
poses  is  between  $10,000,000  and  $11,000,000,  exclusive  of  the  public  property, 
city  has  publta  property  in  real  estate  of  the  value  of  $250,000. 

The  Cocheco  Kiver  is  navigable  for  vessels  of  600  tons  burden  and  drawing  10  til 
feet  of  water,  and  a  large  commerce  is  carried  on  in  coal,  grain,  lime,  cement,  r 
other  heavy  merchandise.    There  are  100  arrivals  per  anaum,  at  the  wharves,  of1 
sels  from  the  British  provinces  and  all  along  the  Atlantic  coast.    When  the  projec 
improvements  of  the  channel  are  completed  there  can  be  no  doubt  the  river  bui' 
will  be  of  such  dimensions  as  to  require  custom-house  accommodations. 

In  postal  rank  and  business  the  city  ranks  as  second  in  the  State. 

The  Cocheco  Manufacturing  Company  has  a  capital  of  $1,500,000.     It  has  fire 
from  five  to  86 ven  stories  high,  engaged  in  the  manufacture  of  cotton  cloths,  of  wl 
it  turns  out  32,000,000  yards  per  annum.    It  is  connected  with  the  Cocheco  Pi 
Works,  which  prints  40,000,000  yards  per  annum.    Together  they  use  12,000  baled 
cotton  per  annum,  employ  2,000  hands,  and  have  a  monthly  pay-roll  of  $50,000. 

The  Sawyer  Woolen  Mills  consume  2,600,000  pounds  of  wool  each  year,  employ 
to  500  hands,  and  produce  goods  annually  of  the  value  of  $1,200,000. 

The  shoe  manufacturing  industry  of  the  city  is  larger  than  in  any  other  city  of  i 
State,  employing  1,300  hands,  with  a  monthly  pay-roll  of  some  $40,000. 

There  are  also  numerous  small  industries  of  great  importance  and  magnitude  in 
aggregate. 

The  interests  involved  indicate  the  necessity  of  increasing  the 
and  depth  of  the  channel  at  least  to  snoh  an  extent  that  any  v< 
which  may  pass  over  the  Piscataqua  River  to  the  Cocheco  may 
tinue  on  to  Dover  without  obstruction  or  necessity  for  lightering, 
foot  added  to  the  depth  of  the  channel  adds  two  hours  for  each  tide 
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e  time  in  which  a  vessel  of  any  draught  greater  than  5  feet  may  be 
ken  np  or  down  the  river. 

The  improvemen  t  required  to  complete  the  present  project  is  to  deepen 
16 channel  from  Collins'  Steam  mill  Wharf  to  the  Packet  Landing,  so  as 
*  give  a  depth  of  5  feet  at  mean  low  water. 

The  widths  of  the  channel  cuts  are,  in  general,  about  60  feet,  though 
i  places  they  are  bur,  50  feet.  While  these  widths  form  a  navigable 
lannel,  they  are  not  sufficient  to  permit  vessels  of  any  size  to  pass 
teh  other  safely,  nor  to  permit  of  convenient  handling. 
The  total  amount  appropriated  from  1836  to  1886  has  been  $151,000. 
f  this  amount  there  was  expended  previous  to  June  30, 1886,  $150,973.64. 
It  is  believed  that  in  future  it  will  be  found  uecessary  to  increase  the 
ipth  of  channel  and  to  make  the  widths  of  cuts  as  great  as  75  feet.  No 
lunate  for  this  work  is,  however,  here  submitted,  as  it  is  considered 
fcter  to  complete  the  work  heretofore  outlined  before  undertaking  new 
ejects.    (See  map  with  last  Annua)  Report.)  ' 

Portsmouth  is  the  nearest  port  of  entry  to  the  city  of  Dover. 

Money  statement. 

llyl,  1886,  amount  available $9,804  41 

lly  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  Joly  1, 1885 9,792  29 

■ly  1, 1886,  amount  available 12  12 

mount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

mount  available  for  fiscal  year  ending  June  30, 1887 . . . : * 10, 012  12 

'  Amount  (estimated )  required  for  completion  of  existing  project 9, 000  00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      9, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  for  the  city  of  Dover  have  been  received : 

umber  of  vessels  arrived  and  cleared 100 

oal received  by  water tons..        25,000 

o*l  received  by  rail do 7,700 

tone,  <fcc.,  received  by  water casks. .        12, 000 

umber  received  by  water feet.-  2,500,000 

hingles  received  by  water 8,000,000 

lapboards  received  by  water 750, 000 

The  other  articles  received  and  shipped  in  the  last  year,  for  which  water  trans- 
mutation would  have  been  largely  used  with  a  good  channel,  are  the  following: 

totton tons..  3,100     Leather  and  hides tons..  3,050 

Hiitecloth do...  1,000     Grain do...  3,575 

tool do...  1,300     Flour do...  1,550 

Jroceries do...  5,100     Iron  and  hardware do...  1,582 

leate do...  1.250     Paints,  &c do...  450 

broaene do...  650     Salt,  coarse do...  350 

HU do...  120     Machinery do...  300 

tech do...  110     Marble do...  100 

^wtiliiers do...  75     Prints do...  3,300 

loot* and  shoes do...  2,100     Woolens do...  600 

biting do...  400     Iron  manufactures do...  150 

ftoellniifous do. . .  1, 500 
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A   12. 

preliminary  examination  of  saco  river,  maine. 

United  States  Engineer  Office, 
Portland,  Me.,  September  1, 1884 

General  :  The  act  of  Congress  approved  July  5, 1884,  for  the  i 
provement  of  rivers  and  harbors,  &c,  provided  for  a  survey  of 
Kiver,  Maine,  and  the  preliminary  examination  required  by  the 
having  been  assigned  to  me,  I  have  the  honor  to  submit  the  folio 
report: 

Expenditures  have  already  been  made  at  this  locality  by  the  Uni 
States  for  piers  at  various  points  of  the  channel  and  a  breakwater 
the  mouth.    Certain  sunken  rocks  and  ledges  have  also  been  remo 

A  survey  at  the  entrance  of  the  river,  including  the  breakwater, 
made  in  1883,  having  been  provided  for  in  the  river  and  harbor 
passed  August  2, 1882.    A  project  and  estimate  based  upon  this  si 
were  made  and  submitted  to  Congress  January  8, 1884.    (See 
Ex.  Doc.  No.  44,  Forty-eighth  Congress,  first  session.)    An  appro 
tion  of  $15,000,  for  improving  the  breakwater,  was  made  by  the  ri 
and  harbor  act  approved  July  5, 1884. 

This  survey  developed  the  feet  that  dredging  was  required  at 
mouth  of  the  river,  and  estimate  therefor  was  made.  Although  it 
then  known  that  improvement  above  the  mouth  was  desired,  no  snraf 
or  estimate  was  then  made  therefor,  as  it  could  not  be  properly  dart 
under  the  law.  Undoubtedly  the  survey  now  called  for  is  intended  to 
cover  the  upper  part  of  the  river. 

Mr.  Carl  Berrer,  draughtsman  and  acting  assistant  engineer,  has  6* 
amined  the  river  under  my  instructions  and  obtained  from  sundry  p» 
ties  their  views  of  what  is  wanted.  Mr.  Berrer's  report  is  submitted 
herewith.  I  also  transmit  a  copy  of  a  tabular  statement  handed  mebf 
Mr.  Thomas  Quinby,  of  Biddeford,  giving  certain  commercial  and  m* 
ufacturing  statistics. 

Saco  and  Biddeford  (the  latter  an  important  manufacturing  town)ti 
at  the  head  of  navigation  of  the  Saco  Biver.    I  consider  the  ri 
worthy  of  additional  improvement  in  the  interest  of  the  business 
these  towns,  and  respectfully  recommend  that  a  survey  be  made  as 
basis  for  a  project  and  estimates  for  the  improvement  desired, 
survey  will  probably  cost  $200. 

The  drawing  referred  to  by  Mr.  Berrer  is  transmitted  to-day  in  a 
arate  roll. 

Bespectfully  submitted. 

Chas.  E.  Blunt, 
Colonel  of 

Brig.  Gen.  John  Newton: 

Chief  of  Engineers,  U.  8.  A. 


report  of  mr.  carl  berrer,  acting  assistant  engineer. 

United  States  Engineer  Office, 

Portiandy  Me.,  August  15, 1864. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  upon  the  prelimintfj 
examination  of  Saoo  Biver,  Maine,  made  Angnst  11,  in  pursuance  to  your  instructi«tf 

The  head  of  tide- water  of  Saoo  River  is  at  the  adjoining  towns  of  Saoo  and  Bidfe 
ford,  and  the  improvements  asked  for  are  below  these  places. 
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From  the  entrance  to  Saoo  River,  near  the  shore-end  of  Saeo  River  Breakwater,  np 
to  the  wharves  at  Saco  and  Biddeford,  there  is  a  channel  of  G  feet  depth  at  mean  low 
water,  or  about  14}  feet  at  mean  high  water,  and  of  sufficient  width,  except  at  the 
following  places,  marked  with  corresponding  letters  on  the  accompanying  sketch. 

At  "a"  the  6-foot  channel  is  closed  by  a  sand  bar  of  a  length  of  about  500  feet,  with 
a  depth  of  only  4  feet  at  mean  low  water. 

At  "b"  (between  Little  Islands)  the  channel,  which  is  very  narrow  at  this  place,  is 
obstructed  by  a  ledge  in  mid-channel  with  less  than  4  feet  at  mean  low  water  on  its 
shoaleat  point ;  between  "c"  and  "d"  (from  the  head  of  Thunder  Island  to  the  foot  of 
Oow  Island)  the  channel  for  a  distance  of  about  1,800  feet  is  irregular,  with  a  least 
depth  of  4}  feet  at  mean  low  water;  between  "e"  and  "1"  (at  the  head  of  Cow  Island) 
the  channel  is  narrow, and  has  a  least  depth  of  only  3±  feet  at  mean  low  water;  at 
"g»"  below  the  principal  wharves,  a  part  of  the  shoal,  consisting  of  sand  and  sawdust, 
is  desired  to  be  removed,  so  as  to  give  a  width  of  200  feet,  in  order  to  allow  vessels  to 
turn. 

A  depth  of  not  less  than  6  feet  at  mean  low  water  is  to  be  obtained  over  all  the 
above-named  shoal  places. 

To  insure  the  permanency  of  the  channel  at  the  head  and  north  of  Cow  Island  the 
channel  south  of  this  island  might  be  advantageously  closed  by  a  dam,  as  shown  at 

MX* 

The  pier  (No.  2)  at  the  head  of  Thunder  Island  needs  repairing,  and  its  top  should 
be  raised  above  extreme  high  water. 

The  priucipal  imports  are  coal  and  cotton.  Full  statistics  will  be  furnished  by  Mr. 
Thomas  Quinby,  agent  of  Pepperell  Manufacturing  Company,  the  largest  cotton-mill 
at  Biddeford. 

The  places  where  improvements  are  desired  were  ported  out  to  me  by  steamer  and 
tow-boat  captains. 

Very  respectfully,  your  obedient  servant, 

Carl  Bbrrer. 
Col.  C.  E.  Blunt, 

Corp*  of  Engineers,  U.  8.  A. 


BIVBR  COMMERCE  OF  SACO  AND  BIDDEFORD,  MAINE,  FOR  THE  SEASON  OF  1883  (APRIL 

15  TO  DECEMBER  1). 

[Eeoeived  from  Mr.  Thomas  Quinby,  agent  of  Saco  Water  Power  Company,  August  80,  1884.] 

The  following  articles  were  received  by  sundry  manufacturing  companies  and  other 
consignees  during  the  season : 


Articles. 


Coal tons.. 

8and do... 

Cotton bales.. 

Iron tons.. 

Paring do 

Pitch barrels.. 

Paper rolls.. 


Quantity. 


Articles. 


88,813 
681 
8,760 
2,466 
456 
108 
300 


Gravel tons. 

'  Lime  casks. 

,  Cement do... 

Plaster tons. 

;  Ashes bushels. 

Timber tons. 

1  Ice do... 


Quantity. 


216 
8,000 
2,600 
1,600 
8,000 

102 
6,000 


Mr.  Quinby  also  gives  the  names  of  forty  or  fifty  schooners  engaged  in  the  trade, 
and  states  that  there  are  quite  a  number  of  others. 


survey  of  saco  river,  maine. 

United  States  Engineer  Office, 

Portland,  Me.,  October  16, 1885. 

Sir  :  I  have  the  honor  to  submit  herewith  report  of  the  survey  of 
Saco  River,  Maine,  made  under  instructions  6f  the  Department  and  in 
compliance  with  the  act  of  Congress  approved  July  5,  1884,  for  the  im- 
provement of  rivers  and  harbors,  &c,  it  being  accompanied  by  a  tracing* 

•  Omitted. 
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(sent  separately  by  to  day's  mail)  on  a  large  scale,  showing  the  result* 
of  the  work,  and  indicating  the  improvement  suggested ;  a  small  sketch* 
of  the  river  is  also  sent.  It  can  advantageously  be  printed  with  tha 
report.  Mr.  G.  Berrer,  acting  assistant  engineer,  has  executed  ttal 
work  under  my  direction.  His  report  to  me,  which  is  approved,  is  sub- 
mitted herewith  as  part  of  my  own.  The  shoal  ground  at  the  river* 
trance  is  not  included  in  the  estimate  now  given,  as  that  was  made  wlj 
submitted  with  my  report  relating  to  the  repairs  of  the  breakwater  is 
1883. 

With  regard  to  the  importance  of  the  improvements  now  proposed  i 
comparison  with  that  on  the  breakwater,  which  has  already  been  bo> 
gun,  I  am  constrained  to  say  that  it  seems  to  me  that  the  latter  fchoail 
take  precedence.  I  do  not  think  that  it  would  be  advisable  to  m  ' 
two  separate  appropriations  for  this  river  or  divide  the  expenditure 
oue  into  two  parts.  Any  sum  likely  to  be  appropriated  next  session  f< 
the  Saco  River  should,  iu  my  judgment,  be  expended  exclusively  ft 
the  breakwater.  ' 

I  accordingly  do  not  recommend  the  appropriation  or  expenditure  of 
any  money  for  next  year  for  the  improvements  suggested  in  this  report] 
(My  annual  report  for  the  breakwater  asks  for  $50,000  for  the  contiw 
ation  of  that  work.)  ■ 

I  have  not  succeeded  in  obtaining  any  special  statistics  of  the  coew 
merce  of  Saco  and  Biddeford.  They  are  important  manufacturiu 
towns,  but  a  large  proportion  of  all  goods  needed  there  have  come,  aal 
will  continue  to  come,  by  railroad  entirely,  irrespective  of  any  river  i* 
provements. 

Respectfully  submitted. 

O.  B.  Blunt, 
Colonel  of  Engineer*. 

The  Chief  of  Engineers,  XT.  S.  A. 


report  of  mr.  carl  berber,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me.,  October  15, 1885. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  upon  the  surrey  of  Ssw 
River,  Maine,  made  in  pursuance  of  verbal  orders  received  from  yon : 

The  field  work  was  commenced  December  16, 1884,  but  had  to  be  suspended  Dew* 
ber  18,  on  account  of  ice ;  it  was  again  commenced  May  27,  and  completed  JnoelJ 
1885.  The  result  of  the  survey  is  embodied  in  the  maps  (scale  1 :  2,000),  also  heiewift 
submitted,  together  with  a  sketch  of  the  navigable  part  of  the  river  (scale  1 :  15,003V 

The  soundings,  numbering  6,300,  were  taken  on  ranges  established  on  shore,  e*k 
sounding  being  located  by  a  transit  angle  from  a  fixed  line.  The  triangnlation  ac- 
tions were  marked,  where  possible,  by  holes  drilled  in  ledges.  The  soundings  are  J* 
ferred  to  a  plane  of  mean  low  water,  determined  by  tide  observations  taken  duriaf 
the  survey,  but  I  was  told  that  at  the  time  the  river  was  above  its  usual  summer  lev* 

Two  permanent  bench-marks  (positions  shown  on  map)  were  established,  8.917  ft* 
and  6.40  feet,  respectively,  above  the  plane  of  low  water  of  this  survey.  The  ch*r»ctft 
of  the  material  forming  the  several  shoals  to  be  excavated  was  ascertained  in  nmf 
places.  It  consists,  at  or  near  Little  Islands,  of  sand  and  gravel,  rocks  and  some  lop? 
above  pier  2,  of  sand  and  gravel,  slabs,  logs,  and  sawdust. 

Saco  River  is  navigable  for  a  distance  of  5  miles  from  its  month  to  the  adjoinii* 
towns  of  Saco  and  Biddeford,  at  the  head  of  tide-water.  . 

A  continuous  channel  with  not  less  than  6  feet  of  water  at  mean  low  tide  is  sab" 
for.  At  present  the  only  serious  obstructions  in  the  channel  are  at  and  near  Lit* 
Islands  and  from  the  head  of  Thnnder  Island  to  the  town  wharves.  The  sorter 
was,  therefore,  confined  to  those  two  localities. 

*  Omitted;  printed  in  House  Ex.  Doc  No.  37,  Forty-ninth  Congress,  first  session. 
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The  shoals  at  the  mouth  of  the  river  are  to  be  removed  by  the  work  now  in  prog- 
ress there.    (See  report  on  Saeo  Breakwater,  1883.) 

From  the  shore  end  of  the  breakwater  the  channel  is  of  good  width  and  of  not  less 
than  6  feet  depth  at  mean  low  water  up  to  Chandler's  Point ;  a  bar  with  4£  feet  ob- 
structs the  channel  from  this  point  to  Little  Islands.  Between  the  Little  Islands  a 
ledge  with  only  2.9  feet  at  mean  low  water  over  its  shoalest  point  greatly  endangers- 
navigation.  Aoove  this  place  the  channel  is  narrow,  and  needs  widening  and  straight- 
ening. The  river  here  is  very  wide,  and  in  order  to  confine  the  current  and  keep  the 
dredged  channel  open  a  submerged  jetty  (A)  of  the  following  dimensions — height 
above  mean  low  water  3  feet ;  width  on  top  3  feet — with  slide  slopes  of  45  degrees,  built 
of  rubble-stone — is  projected  from  Little  Islands  to  the  north  shore. 

From  Johnston's  Wharf  to  the  head  of  Thunder  Island  the  6- foot  channel  is  con- 
tinuous, and  of  sufficient  width,  except  in  a  place  marked  C  on  sketch,  where  an  ob- 
struction (probably  a  portion  of  pier  2)  in  mid-channel  should  be  removed. 

Above  the  head  of  Thunder  Island  the  river  widens  considerably,  the  6-foot  curve 
ends,  and  continuous  dredging  is  required  up  to  the  brick-yard.  Material,  sand  and 
gravel. 

At  Cow  Island  the  channel  is  crooked  and  of  insufficient  depth,  and  has  to  be 
straightened  and  deepened.  Above  Cow  Island  a  part  of  the  large  shoal  (dry  at  half 
tide)  is  proposed  to  be  removed,  to  enable  vessels  to  come  up  to  the  wharves. 

The  narrow,  crooked  channel  south  of  Cow  Island,  which  is  of  no  practical  use,  is 

Proposed  to  be  closed  by  a  submerged  jetty  (B),  built  of  rubble-stone ;  dimensions  t 
eight,  5  feet  above  low  water ;  width  on  top,  5  feet,  with  side  slopes  of  45  degrees. 

The  large  shoal  off  the  wharves  in  mid-river,  consisting  of  sand  and  gravel,  slab* 
and  edgings,  and  logs  and  sawdust,  has  existed  for  a  long  time,  and  has  not  mate- 
rially changed  in  late  years;  it  was  created  before  the  dam  between  Saoo  and  Factory 
Island  was  constructed.  The  river,  rising  back  in  the  White  Mountains,  during  spring 
freshets  carried  large  quantities  of  sand,  and  more  particularly  logs,  sawdust,  and  other 
refuse,  from  the  saw-mills  above  with  it.  The  currents  of  the  two  branches  of  the 
river,  meeting  just  below  Factory  Island,  created  strong  eddies,  whereby  the  material 
was  deposited.  Since  said  dam  was  built  comparatively  little  water  comes  down  this 
(north)  branch  of  the  river,  the  main  body  of  water  going  through  the  southerly 
branch  with  a  strong  current.  There  is  also,  lately,  much  less  mill  refuse  thrown  into* 
the  river  than  formerly.  It  is  therefore  believed  that,  with  the  aid  of  the  submerged 
jetty  (B),  the  improvement  projected  at  this  place  will  be  permanent. 

Ten  piers  were  built  at  different  times  between  Saco  and  the  mouth  of  the  river. 
Their  object  was  to  prevent  (sailing)  vessels  from  striking  the  dangerous  rocky  points- 
upon  which  they  were  erected.  Four  of  these  piers  (Nos.  2,  7,  8,  and  9,  rebuilt  in 
1873  and  1874)  are  now  in  existence ;  the  others  have  disappeared  and  need  not  be  re- 

S'aced.    All  merchant  vessels  now  make  use  of  tow-boats  in  ascending  and  descend- 
g  the  river,  and  therefore  have  less  difficulty  in  keeping  clear  of  the  projecting 
ledge  points. 

Pier  No.  2,  at  the  head  of  Thunder  Island,  is  considerable  damaged  by  ice  and  by 
vessels  running  against  it ;  its  top  is  covered  at  high  water,  and  as  almost  all  naviga- 
tion is  carried  on  at  or  near  high  water,  it  is,  in  its  present  condition,  of  no  benefit 
and  is  even  dangerous.  If  the  channel  above  be  dredged  as  projected,  there  will  be 
no  difficulty  in  avoiding  the  ledge  point  which  it  marks,  and  its  entire  removal  is- 
recommended.  Pier  No.  7  is  in  good  condition.  Pier  No.  8,  at  Ferry  Narrows,  through 
which  the  current  runs  very  strong,  is  built  over  a  dangerous  ledge  and  should  be 
preserved.  It  needs  new  oak  planking  at  its  lower  end,  also  new  cap  and  cross  tim- 
bers.   Pier  No.  9,  at  Jordan's  Point,  does  not  require  any  repairs  at  present. 

ESTIMATE. 

Dredging  above  and  below  Little  Islands,  16,160  cubic  yards,  at  40  cents  per 

cubic  yard  in  tite w $6,464 

Ledge  excavations  at  Little  Island,  214  cubio  yards,  at  |20  per  oubio  yard 4, 280 

Submerged  jetty  A,  2,500  tons  of  rubble-stone,  at  $2 2,500 

Dredging  between  pier  2  and  wharves,  110,000  cubic  yards,  at  25  cents  per 

cubic  yard  i*  rite • 27,500 

Submerged  jetty  B,  2,200  tons  of  rubble-stone,  at  $1 2,200 

Repair  and  removal  of  piers,  incidentals,  contingencies,  &c 7, 056 

Total 50,000» 

Very  respectfully,  your  obedient  servant, 

Carl  Berber, 
AoHng  Assistant  Engineer. 
CoL  C.  E.  Blunt, 

Corps  of  Engineers,  U.  8,  A. 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  MASSACHUSETTS. 


REPORT  OF  MAJOR  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS,  BVT. 
LT.  COL.,  U.  8.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  END- 
ING JUNE  30,  1886,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORK. 

IMPROVEMENTS. 


L  Newbnryport  Harbor,  Massachusetts. 
%.  Meninfac  River,  Massachusetts. 

3.  Scituate  Harbor,  Massachusetts. 

4.  Boston  Harbor,  Massachusetts. 

5.  Plymouth  Harbor,  Massachusetts. 


6.  Provincetown  Harbor,  Massachusetts- 

7.  Lynn  Harbor,  Massachusetts. 

8.  Maiden  River,  Massachusetts. 

9.  Harbor  of  Refuge  at  Sandy  Bay,  Cape 

Ann,  Massachusetts. 


United  States  Engineer  Office, 

Boston,  Mass.,  July  24, 1886. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1886,  of  the  improvement  of  rivers 
and  harbors  which  are  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Major  of  Engineers, 
Bvt.  Lt.  Col,  U.  S.  A. 
Brig,  Gen.  John  Newton, 

Chief  of  Engineers,  U.  S.  A. 


Bi. 

IMPROVEMENT  OF  NEWBURYPORT  HARBOR,  MASSACHUSETTS. 

I  relieved  Maj.  C.  W.  Raymond,  Corps  of  Engineers,  of  the  charge  of 
this  work,  February  4th,  1886,  in  accordance  with  Special  Orders  No. 
16,  Adjutant-General's  Office,  dated  January  20, 1886. 

The  object  of  this  improvement  is  to  create  at  the  outer  bar  a  per- 
manent channel  1,000  feet  wide  at  its  entrance,  with  a  least  depth  of  17 
feet  at  mean  low  water,  or  24£  feet  at  mean  high  water,  so  that  vessels 
of  as  large  draught  as  can  reach  Newbnryport,  may  enter  the  river. 
Previous  to  the  commencement  of  the  work  there  was  on  the  bar  a 
depth  of  about  7  feet  at  mean  low  water. 
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The  project  is  to  build  oat  from  the  shores  north  and  south  of  the 
harbor  outlet,  two  converging  rubble-stone  jetties  so  located  as  to  give 
proper  direction  to  the  channel,  and  by  scour  of  the  resulting  currents 
to  produce  and  maintain  the  desired  depth.  The  location  of  these  jet- 
ties is  shown  on  the  map  in  the  Report  of  the  Chief  of  Engineers  for  the 
year  1884.  Their  form  and  dimensions  are  shown  on  the  map  in  the 
report  for  1881.  The  channel  at  the  eastern  entrance  will  be  1,000  feet 
wide  and  will  be  embraced  by  parallel  sections  of  the  two  jetties, 
1,000  feet  long.  The  project  also  contemplates  the  protection  of 
snores  in  the  vicinity  of  the  jetties,  if  necessary,  and  the  constnu 
of  a  dike  across  the  basin  of  Plum  Island,  to  prevent  the  opening  of! 
new  channel,  should  the  outer  beach  be  broken  through.  The  1< 
and  details  of  construction  of  the  dike  are  shown  on  the  map  in 
Keport  of  the  Chief  of  Engineers  for  the  year  1883. 

The  cost  of  this  improvement  was  originally  estimated  to  be  $365,1 
This,  however,  did  not  include  the  cost  of  the  dike,  the  construction 
which  was  not  contemplated  when  the  original  estimate  was  raj 
The  dike  was  estimated  to  cost  $10,000,  making  the  total  estim* 
•375,000. 

"  For  this  improvement  the  following  appropriations  have  been  mi 
by  Congress : 

By  the  river  and  harbor  act  of  Jane  14.  1880 :  $50,  < 

By  the  river  and  harbor  act  of  March  3,  1881 40, 

By  the  river  and  harbor  act  of  August  2,  1882 40,' 

By  the  river  and  harbor  act  of  July  5,  1884 40,' 

Total 170,1 

The  amount  expended  to  Juue  30,  1885,  was  (160,131.86. 
The  condition  of  the  work  June  30, 1885,  was  as  follows : 
Work  under  the  following  contracts  was  in  progress : 

1.  With  Mr.  C.  H.  Edwards,  of  Boston,  Mass.,  contract  dated  Sep 
tember,  17, 1884,  to  deliver  in  the  north  and  south  jetties  17,000  tons 
more  or  less,  of  rubble  stone.  There  had  been  delivered,  under 
contract,  16,820£&H  tons. 

2.  With  Mr.  6.  W.  Townsend,  of  Boston,  Mass.,  a  contract  daU 
September  17, 1884,  for  removing  three  sunken  ledges  in  the  harl 
channels.    One  ledge  had  been  partly  removed. 

The  Plum  Island  dike  had  been  completed  as  far  as  was  at  that 
prudent.    A  central  opening,  300  feet  wide  and  2  feet  deep  at  mean  loi 
water,  was  still  unclosed.    iSo  work  has  been  done  on  this  dike  di 
the  year,  and  none  is  expected  to  be  necessary  during  the  coming  y< 
The  work  remains  in  good  order,  and  large  quantities  of  sand  are 
taiued  in  the  basin. 

Mr.  Townsend  completed  his  contract  in  September,  1885;  52  cul 
yards  of  stone  were  removed  from  the  three  ledges,  over  which  th< 
is  now  9  feet  at  mean  low  water. 

Mr.  Edwards  completed  his  contract  in  August,  1885,'  having  deli* 
ered,  during  the  fiscal  year,  1,872.720  tons,  or  a  total,  under  his  contract, 
of  18,692.1920  tons,  of  which  17,656.360  tons  were  placed  in  the  norti 
jetty,  and  the  balance  in  the  south  jetty.  I 

The  north  jetty  was  2,640  feet  long ;  of  this,  1,540  feet  was  completed;! 
the  remainder  was  a  core,  raised  approximately  to  the  plain  of  me&il 
low  water.  During  the  year  this  core  was  extended  35  feet,  and  *ikt* 
elled  up  v  over  its  whole  length.  The  jetty  is  now  2,675  feet  long,  1^1 
feet  of  full  section  and  the  balance  a  core,  all  in  good  order. 
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Money  statement 

.July  1, 188S,  amount  available ». 

July  1,  1886,  amount  expended  during  iiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lr*85 

July  1, 1886,  amount  available |  \ 

{Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888 
Submitted  in  compliance  with  requirements  of  section  *2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  3- 

IMPROVEMENT  OF  SCITUATE  HARBOR,  MASSACHUSETTS 

I  relieved  Maj.  0.  W.  Raymond,  Corps  of  Engineers,  U. 
the  charge  of  this  work,  February  4,  1886,  in  accordance  with 
Orders  No.  16,  Adjutant-General's  Office,  dated  January  20, 1( 

The  object  of  this  improvement  is  to  create  a  harbor  of  r( 
vessels  when  eastward  of  Boston. 

At  the  commencement  of  the  improvement  the  harbor  hi 
water  area  of  about  57  acres,  over  6  acres  of  which  there  was 
of  at  least  3  feet  at  mean  low  water.  It  was  open  to  the  actioi 
erly  winds. 

The  project  adopted  in  1880  is  to  build  two  breakwaters ;  (< 
"  Cedar  Point,'7  on  the  north  side  of  the  entrance,  and  the  otl 
the  poiut  of  the  "First  cliff."  on  the  south  side);  and  to  d< 
area  inclosed  and  in  front  of  the  entrance  by  dredging. 

The  breakwaters  are  to  be  of  rubble  stone  and  are  to  be  20 
on  top,  which  is  in  a  plane  4  feet  above  mean  high  water,  e: 
the  outer  ends,  which  are  raised  6  feet  higher,  so  as  to  be  com 
guides  for  entrance. 

The  dredging  proposed  (covering  a  channel  length  of  2,700 
require  the  removal  of  500,000  cubic  yards,  and  will  give  a  de[ 
feet  at  mean  low  water  in  the  entrance  channels;  from  12  to  15 
tween  the  breakwaters ;  12  feet  immediately  in  rear  of  the  soutl 
water,  and  10  feet  for  the  main  harbor  basin. 

The  estimated  cost  of  the  breakwaters  was  $100,000,  and  of  tin 
ing  $190,000,  or  a  total  of  $290,000  for  this  improvement. 

In  aid  of  this  project  the  following  appropriations  have 
by  Congress,  viz : 

By  the  river  and  harbor  act  of  June  14, 1880 

By  the  river  and  harbor  act  of  March  3, 1881 

By  the  river  and  harbor  act  of  August  2,  1882 

By  the  river  and  harbor  act  of  July  5,  1884 

Total 

The  total  amount  expended  to  June  30, 1885,  was  $37,108.54. 

The  condition  of  the  improvement  June  30, 1885,  was  as  foil* 

The  north  breakwater  had  been  constructed  to  its  full  heij 

length  of  720  feet,  about  15,000  tons  of  rubble-stone  having  beei 

place.    The  south  breakwater  had  not  been  commenced.    Ap< 

the  beach  between  Cedar  Point  and  the  land  had  been  protect 
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rusk  ami  stone  bulkhead  45  feet  long,  in  front  of  which  was  a  stone 
pron  10  feet  wide  and  385  feet  long. 

For  temporary  relief  to  commerce,  a  channel  1,600  feet  long,  100  feet 
ide,  and  5  feet  deep  at  mean  low  water,  starting  at  a  point  300  feet 
Kt  of  the  north  end  of  the  proposed  south  breakwater,  had  been  cut 
afar  westward  as  the  "  Deep  Hole,"  where  an  inner  basin  had  been 
repared,  200  feet  by  160  feet,  with  7  feet  depth  at  mean  low  water. 
Ko  work  of  improvement  was  done  during  the  year,  but  a  survey  was 
lade  the  latter  part  of  June,  1886,  which  shows  that  the  dredged  Chan- 
el and  basin  have  not  materially  changed  since  the  completion  of  the 
fork  in  June,  1885.  The  5-foot  chaunel  is  generally  more  than  100  feet 
ide,  although  at  a  point  opposite  the  proposed  south  breakwater  it  is 
>r  a  length  of  150  feet  only  50  feet  wide,  of  the  full  depth  (5  feet).  The 
Mnainder  of  the  width  is  about  half  a  foot  shoaler. 
The  balance  on  hand  July  1 ,  1886,  is  $165.60,  not  sufficient  to  continue 
he  improvement.  It  will  be  applied  to  inspecting  the  condition  of  the 
nprovement  from  time  to  time. 

"Harbor  Rocks"  should  be  removed.  They  form  an  obstruction 
larked  by  a  buoy,  about  500  feet  east  by  south  from  the  outer  end  of 
he  south  breakwater,  and  near  the  southern  edge  of  the  dredged 
hannel. 

They  consist  of  several  detached  rocks,  covering  an  area  of  about  50 
feet  square ;  they  project  about  1£  feet  above  mean  low  water,  and  to 
educe  them  to  the  plane  of  the  bed  of  the  sea  in  the  vicinity  will  re- 
[aire  the  removal  of  108  tons  of  stone,  estimated  to  cost  $648.  * 

To  complete  the  project  will  require  an  appropriation  of  $252,500,  of. 
rhich  amount  $100,000  could  be  profitably  expended  during  the  fiscal 
rear  ending  June  30, 1888.    This  sum,  if  appropriated,  it  is  proposed  to 
upend  in  continuing  the  approved  project  as  follows : 

toild  south  breakwater,  20,000  tons,  at  $2.15 $43,000 

lemove  harbor  rocks,  108  tons,  at  $6 648 

Enlarge  basin  to  eight  acres,  10  feet  deep,  and  channel  to  150  feet  wide  and 

10  feet  deep,  at  mean  low  water,  160,000  yards,  at  30  cents 48, 000 

Contingencies  8,352 

.100,000 

This  work  is  located  in  the  collection  district  of  Ply  month,  Mass.  The  nearest  port 
I  entry  is  Plymouth,  Mass.  The  nearest  light- honse  is  Minot's  Ledge  Light,  distant 
•bout  5  miles. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending* 
fene  30, 1886,  have  been  furnished  by  the  collector  of  customs  at  Ply- 
nouth,  Mass. 

Money  statement 

[*ly  1, 1885,  amount  available $391  46 

My  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 225  86 

[nly  1, 1886,  amount  available 165  60 

unount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  endiug  June  30, 1887 10, 165  60 

I  Amount  (estimated)  required  for  completion  of  existing  project 242,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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commercial  statistics. 

Custom-House,  Plymouth,  Mass., 

Collector's  Office,  Junett,  18& 

Sir  :  I  answer  to  your  request  for  "detailed"  information  for  u  Scituate  H; 
I  answer  that  personally  I  nave  but  little  knowledge  of  it,  as  it  is  some  25  miler 
tant  from  this  port,  bnt  from  information  gathered  from  deputies  and  otben  I 
enabled  to  piesent  the  following  report: 

There  is  belonging  to  the  port  4  vessels,  ranging  from  6  to  10  tons  harden,  that 
engaged  in  mossing  and  fishing,  producing  annually  about  $35,000  worth  of  " 
moss  (as  it  is  called),  and  $4,000  worth  of  fish. 

There  is  landed  annually  about  12  cargoes  of  lumber  and  10  of  coal,  and  about 
sail  of  small  size  vessels,  such  as  yachts,  &c.,  harbor  there  in  the  course  of  the 

The  channel  dredged  by  Government  does  not  fill  up,  and  the  Government  wi 
stood  well  the  heavy  storms  of  the  last  winter. 

There  is  no  manufacturing  interests  of  consequence  at  the  port,  the  basinets 
mostly  agricultural.    Its  value  as  a  harbor  of  refuge  is  quite  uncertain,  but  sh< 
ship  in  distress  within  the  bay  be  so  fortunate  as  to  enter  the  harbor,  the  oaring 
life  and  property  in  this  one  instance  would  far  outweigh  all  the  costs  of  const 

We  do  not  feel  competent  to  (as  asked)  offer  any  suggestions  for  future  im 
ments,  knowing  that  engineering  skill  and  practical  knowledge  far  outweigh  to 
Very  respectfully,  your  obedient  servant, 

Samuel  H.  Dotes, 
Collector  of  Cutteu. 

G.  L,  Gillespie, 

Major  of  Engineers,  Bvt.  Lieut.  Col.,  U.  8.  A. 


B4. 

IMPROVEMENT  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

I  relieved  Maj.  C.  W.  Raymond,  Corps  of  Engineers,  of  the  chi 
of  this  work  February  4,  1886,  in  accordance  with  Special  Orders  St 
16,  Adjutant-General's  Office,  dated  January  20, 1886. 

The  object  of  this  Improvement  is,  first,  to  preseve  the  harbor 
protecting  the  islands  and  headlands,  and,  second,  to  improve  it 
widening,  straightening,  and  deepening  the  chaunels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  m; 
in  accordance  with  the  recommendations  of  the  United  States  comi 
sioners,  whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea-walls,  aprons,  jetties, 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  ad) 
tional  wash  into  the  channels,  control  the  tidal  scour,  and  preserve  ' 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting, 
which  means  many  dangerous  rocks  and  shoals  have  been  removed. 

The  following  sums  have  been  appropriated  by  Congress  for  this  ii 
provement  since  1866 : 

By  acts  from  March  2,  1867,  to  March  3, 1879 $1,331, 

By  act  of  June  14,  1880  ($30,000  to  be  expended  in  Boston  Harbor ;  $22,500 

at  the  mouth  of  Charles  River,  in  said  harbor,  and  up  to  Watertown  ; 

|17,500  at  the  mouth  of  the  Mystic  River,  in  said  harbor,  and  $5,000  . 

from  said  harbor  to  Nantasket  Beach) 75,w 

By  act  of  March  3,  1881  ($40,000  to  be  expended  in  said  harbor ;  $35,000 

at  the  mouth  of  Charles  River,  in  said  harbor,  and  up  to  Watertown ; 

$20,000  in  said  harbor,  at  mouth  of  Mystic  River,  and  $5,000  from  said 

harbor  to  Nantasket  Beach) 1W, 

By  act  passed  August  2,  1882,  for  completing  improvement 96, 

By  act  of  July  5,  1884 5> 

Total 1 1,607,5* 

The  total  amount  expended  to  June  30, 1885,  was  (1,598,971.01 
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WORKS   OF  PRESERVATION. 

The  condition  of  the  works  of  preservation  on  June  30,  1885,  was  as 
[lows,  viz : 

Point  Allerton. — This  point,  at  the  southeast  entrance  of  the  harbor, 
to  protected  by  a  granite  sea-wall  1,202  feet  in  length.  It  was  com- 
Bted  in  1873.  Its  concrete  foundation,  for  a  distance  of  1,005  feet, 
tfi  protected  by  an  apron  and  eight  jetties  of  granite  rubble  stone. 
fo  work  was  general^  in  good  order.  Some  of  the  joints  required  re- 
anting.  During  the  year  no  work  has  been  done  on  this  wall.  In 
tveraber  and  December,  1885,  and  iu  January,  1886,  severe  storms 
I  the  bluff  and  beach  to  the  west  of  the  wall.  To  more  fully  protect 
is  part  of  the  bluff  the  wall  should  be  extended  to  the  westward 
font  150  feet  j  this  is  estimated  to  cost,  with  proper  riprap  aproning 
its  west  end,  $1.5,000.  The  beach  further  west,  along  Stony  Beach, 
riegraph  Hill,  and  Wind-Mill  Point,  shows  signs  of  abrasion,  but  no 
mediate  danger  to  the  channel  is  anticipated  from  this  wear. 
Great  Brewster  Island. — This  island,  on  the  north  side  of  the  en- 
fcnee  to  the  main  ship  channel,  was  protected  by  a  granite  sea-wall 
MO  feet  in  length,  which  was  completed  in  1869.  It  was  in  fair  order. 
)me  stones,  at  the  southeast  angle  of  the  wall,  were  loose  and  re- 
lived resetting,  and  about  300  feet  of  the  coping  course  required  re- 
nting; these  repairs  were  estimated  to  cost  $3,000.  During  the  year, 
n  work  was  done  on  the  wall,  and  it  now  remaius  in  essentially  the 
line  condition  as  on  July  1,  1S85. 

George's  Island  was  protected  by  a  granite  sea- wall,  with  riprap  ex- 
cisions at  the  south  and  west  ends. 

The  sea-wall  is  2,150  feet  long,  and  it  and  the  southern  rip-rap,  600 
set  long,  were  com pleted  about  1835.  The  western  rip-rap,  which  is 
BO  feet  long,  was  built  in  1884-'85.  The  sea  wall  and  ripraps  were  in 
ood  order  on  June  30,  1885.  No  work  was  done  on  them  during  the 
«ar.  During  the  winter  of  1885-86  the  unprotected  western  shore-line 
f  this  island,  in  front  of  the  Government  buildings,  was  considerably 
braded;  the  high-water  line  was  moved  back,  in  places  nearly  20  feet, 
'his  shore-line,  1,400  feet  long,  should  be  protected  by  alight  sea-wall, 
rhich  is  estimated  to  cost  $35,000.  Some  minor  repairs  are  needed  to 
to  sea-wall;  these  are  estimated  to  cost  $100. 

I/>veWs  Island. — The  western  shore  of  this  island  was  protected  by  a 
Bbble-stone  apron,  built  in  1873,  repaired  and  extended  in  1884,  It  is 
ft  feet  long.  The  northern  shore  was  covered  by  a  granite  sea-wall, 
Jilt  in  1843,  and  repaired  in  1878.  It  is  750  feet  long.  The  eastern 
lore  was  protected  by  a  granite  sea-wall,  800  feet  in  length,  completed 
H869;  and  by  rubble-stone  aprons  between  the  uorthern  and  eastern 
Bewail,  1,440  feet  long,  and  south  of  the  east  sea-wall  one  1,330  feet 
tog.  Those  walls  and  aprons  were  in  good  order  June  30,  1885.  No 
fork  was  done  on  them  during  the  fiscal  year.  The  storms  of  the  winter 
f  1865— '66  caused  the  southern  part  of  the  western  riprap  to  settle  and 
nove  seaward  slightly.  It  is,  however,  now  as  efficient  a  protection  as 
£er,  and  requires  no  immediate  repair.  The  north  seawall  and  both  of 
be  eastern  ripraps  are  in  good  order. 

The  eastern  sea-wall  whs  considerably  injured ;  about  200  feet  of  the 
oping  stones  on  its  north  end  and  the  cobble-stone  paving  in  rear  of 
■i*  portion  of  the  wall  were  displaced  and  thrown,  some  in  front  and 
tone  in  rear  of  the  wall.  This  part  of  the  wall  requires  additional  relief 
®  conform  to  the  maiu  part  of  the  wall.  These  repairs  are  estimated 
0  cost,  including  contingencies,  $6,000.    Tue  southern  shore  of  the 
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island  has  suffered  some  considerable  abrasion,  but  no  repair  is  recoup 
mended  at  present,  as  the  study  of  the  survey  of  this  part  of  the  h 
has  uot  yet  been  completed. 

Gallop's  Island. — The  western,  northern,  and  eastern  shores  of 
island  at  the  close  of  1871  had  been  protected  by  a  granite  sea-wi 
1,785J  feet  long,  and  by  an  apron  (covering  also  the  foundation  of 
seawall)  3,050  feet  long.    Both  the  sea-wall  and  apron  were  in 
order  June  30, 1885.    No  work  was  done  on  them  during  the  fiscal  y 
To  more  completely  protect  the  northwestern  bluff  of  this  island  the 
wall  should  be  extended  about  150  feet  to  the  southward.     Thb,  it 
estimated,  will  cost  $7,500.    The  present  sea-wall  and  riprap  shore  pi 
tection  are  in  good  order. 

Deer  Island. — The  three  prominent  heads  of  this  island  had  been 
tected  by  granite  sea-walls  originally  built  about  1827.  They  are  of 
following  lengths :  The  north  head  wall  1,740  feet;  the  middle  head 
feet,  and  the  south  head  380  feet.  In  1865  and  1869  these  walls  w 
partly  rebuilt,  and  in  the  weakest  places  were  backed  with  concrei 
All  these  walls  were  originally  built  dry,  and  they  have  from  ti 
to  time  required  repairs.  On  the  30th  of  June,  1885,  the  necessary  i* 
pairs  were  estimated  to  cost  $150.  These  repairs  were  made  in  Octi 
ber,  1885.  No  other  work  was  in  progress  during  the  fiscal  year, 
present  condition  of  these  walls  is  as  follows :  The  north  head  wall  \n 
fair  order;  in  the  middle  head  wall  about  50  feet  of  the  paving  in 
of  the  wall,  near  its  northern  end,  requires  relaying,  and  105  feet  of 
coping  stones,  near  the  southern  end,  must  be  reset  (the  stones  ha 
been  thrown  off  the  wall  and  the  paving  in  rear  of  them  injured);  th 
repairs  will  cost,  it  is  estimated,  $750.  At  the  south  head  wall,  ueti 
its  northern  extremity,  about  75  feet  of  the  wall  has  been  demolishd 
by  the  winter  storms,  and  requires  entire  rebuilding,  and,  for  an  add* 
tional  length  of  60  feet,  one  or  two  courses  require  resetting.  These » 
pairs  are  estimated  to  cost  $3,000,  but  in  view  of  the  value  of  this  soot 
head  in  the  defense  of  the  harbor  it  would  seem  better  policy  to  rebuilj 
this  wall,  which  would  cost,  for  250  feet  of  new  wall  at  $75  per  foot,  anl 
including  about  10  per  cent,  for  contingencies,  $20,000. 

Long  Island. — The  north  head  of  this  island  was  protected  by  a  grvt 
ite  sea-wall  2,081f  feet  long,  completed  in  1874.  The  foundation  of  tk 
sea-wall  and  its  southern  and  western  ends  are  protected  by  an  aproi 
of  rubble-stone  aggregating  1,375  feet  in  length.  This  apron  wasboi 
in  1874  and  extended  in  1884.  All  was  in  fair  order  June  30, 1885,  m 
which  date  it  was  estimated  to  cost  $400  to  make  some  repairs  to  tta 
pointing  of  the  masonry.  During  the  fiscal  year  no  operations  were* 
progress.  The  present  condition  of  the  work  is  as  follows :  The  wal 
and  riprap  are  in  good  order,  but  some  repointing  should  be  don$ 
which  is  estimated  to  cost  $1,000,  and  the  southeastern  riprap  short 
protection  should  be  extended  250  feet.    This  is  estimated  to  cost  $2,06fc 

Rainsford  Island. — The  north  head  of  this  island  had  been  protect^ 
by  a  dry  grauite  wall  1,500  feet  long,  originally  built  in  1840,  and  ex* 
tensively  repaired  in  1884-'85.  It  was  in  excellent  order  June  30,18& 
No  work  was  done  on  it  during  the  fiscal  year,  and  none  is  anticipate! 
to  be  necessary  during  the  year  ending  June  30,  1888. 

Castle  Island. — This  island  had  been  protected  by  a  dry  granite  sea- 
wall 3,300  feet  long,  built  in  1835,  and  a  high  riprap  extension  of  it  t» 
the  southwest  300  feet  long,  built  about  1865.  June  30, 1885,  the  ripraf 
shore  protection  was  in  good  order,  and  the  wall  required  some  repair* 
which  were  estimated  to  cost  $350.  No  work  was  done  during  the  fiscal 
year.    The  present  condition  of  the  work  is  as  follows:  The  riprap i* 
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in  good  order,  but  about  100  feet  of  the  sea-wall  has  undermined  and 
requires  taking  down  and  relaying.  This  will  cost,  it  is  estimated, 
$1,000. 

Governor's  Island. — The  bluffs  and  sbore-liue  of  this  island  have  never 
been  protected.  They  stand,  however,  in  very  important  relations  to 
the  main  ship  channel  at  the  Upper  and  Lower  Middles.  In  addition  to 
this  the  bluffs  are  occupied  by  important  heavy  batteries  for  the  de- 
fense of  the  inner  harbor  and  the  navy-yard.  Serious  abrasions  of  these 
bluff's  have  been  in  progress  for  some  years.  The  two  main  bluffs,  the 
east  and  south,  should  at  once  be  protected  by  light  sea-walls.  That  at 
the  east  battery  will  be  500  feet  long,  and  is  estimated  to  cost  $30,000  \ 
the  south  bluff  wall  should  be  1,800  feet  long,  and  is  estimated  to  cost 
$50,000 

WORKS  OF  IMPROVEMENT. 

The  condition  of  the  works  of  improvement  on  June  30, 1835,  was  as 
follows : 

The  main  shipclmnnel  had  been  widened,  straightened,  and  deepened 
by  dredging  and  the  removal  of  sunken  rocks  so  that  it  was  nowhere 
less  than  600  feet  wide  and* 23  feet  deep  at  mean  low  water;  originally 
it  was  but  100  feet  wide  and  18  feet  deep. 

In  effecting  this  improvement  to  the  main  ship-channel  dredging  and 
blasting  was  done  at  the  following  places  (reference  being  had  to  the 
plan  of  the  harbor  accompanying  Eeport  of  the  Chief  of  Engineers  for 
the  year  1883) : 

At  NasheJs  Rock  Shoal,  during  the  years  1876-'78,  365  yards  of  ledge 
were  removed. 

At  Kelly's  Rock  and  Shoals,  during  the  years  1869  to.  1879,  222  cubic 
yards  of  ledge  were  removed. 

Tower,  Corwin,  and  Channel  rocks  were  removed  during  the  years 
1867-75 ;  they  aggregated  608J  cubic  yards. 

From  the  west  end  of  Brewster  Spit,  during  the  years  1874-'76,  29,226 
cubic  yards  of  sand  and  gravel  were  dredged  and  95J  cubic  yards  of 
ledge  were  removed. 

At  LovelVs  Island,  from  the  southeast  and  southwest  points,  267,294J 
cubic  yards  were  dredged  during  the  years  1867-,77. 

At  Castle  Island  Bar  and  Shoals,  opposite  the  lower  middle,  during  the 
years  1880  and  1883,  36,957  yards  were  dredged  and  20  tons  of  rock 
were  removed. 

At  the  Lower  Middle.  1874-'75,  State  and  Palmyra  rocks  were  removed. 
They  aggregated  62  cubic  yards. 

At  the  Upper  Middle,  during  the  years  1870  to  1876,  268,278£  cubic 
yards  were  dredged  and  118£  cubic  yards  of  ledge  were  removed. 

At  Anchorage  Shoal,  during  the  years  1879  to  1882,  65,327  cubic  yards 
were  dredged. 

At  Man-of-  War  Shoal,  85,917  yards  were  dredged  in  the  years  1878-'80. 

At  Mystic  River  Shoal,  during  the  years  1879-'82,  82,082  cubic  yards 
were  removed. 

This  improved  main  ship-channel  extends  through  the  lower  and  up- 
per harbors. 

The  improvements  along  it  in  the  lower  harbor,  with  the  exception  of 
the  dredging  at  Great  Brewster  Spit,  have  been  apparently  permanent. 
The  exact  condition  of  this  part  of  the  chaunel  will  be  shown  by,  and 
any  project  for  its  further  improvement  based  upon,  the  results  of  the 
survey  made  during  the  last  year,  the  notes  of  which  are  not  yet  fully 
plotted. 
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In  the  upper  harbor  the  improvements  of  the  channel  have  been 
manent  and  show  no  deterioration.    The  original  project  of  1867 
vided  for  a  channel  iu  this  part  of  the  harbor  1,000  feet  wide  and 
feet  deep.    This  project  has  been  carried  out  so  far  that  the  channel 
now  600  feet  wide  only  and  23  feet  deep.    It  should  be  at  once  wid< 
to  800  feet,  which  it  is  estimated  will  require  the  dredging  of  21 
cubic  yards  (scow  measurement),  at  a  cost  of  $128,000. 

In  addition  to  these  improvements  of  the  main  ship-channel  thi 
the  upper  and  lower  harbors  dredging  and  blasting  had  been  done 
the  following  tributary  channels : 

1.  Charles  Biver. — The  original  project  for  the  improvement  of 
river  consisted  in  straightening,  widening,  and  deepening  the  chani 
first,  from  its  mouth  up  to  the  Western  Avenue  Bridge  (a  distance 
about  4}  miles),  so  that  there  should  be  a  minimum  depth  of  7  feet 
mean  low  water,  with  a  width  of  200  feet;  second,  from  Weeu 
Avenue  Bridge  to  Market  Street  Bridge  (3£  miles),  so  that  the  k 
width  should  be  80  feet,  and  the  least  depth  6  feet  at  mean  low  wat< 
and  third,  from  Market  Street  Bridge  up  to  the  dam  at  the  head 
tide-water  (1$  miles)  so  that  the  least  width,  should  be  60  feet  and 
least  depth  2  feet  at  mean  low  water. 

The  original  estimated  cost  of  this  improvement  was  $85,000. 
estimate  was  revised  in  1881  aud  then  made  $125,000. 

The  following  amounts  were  specially  appropriated  for  this  improi 
ment : 

By  act  of  June  14,  1880 .' $&l 

By  act  of  March  3,1881 3-V 

Total 57, 

The  total  amount  expended  to  June  30,  1885,  was  $55,398.18. 

The  condition  of  the  improvement  on  the  30th  June,  1885,  was  as  fol- 
lows : 

The  projected  improvement  had  been  completed  from   the  mouth 
the  river  up  to  the  Arsenal  Street  Bridge,  a  distance  of  7£  miles.     Woi 
was  stopped  at  this  point  for  the  reason  that  the  draws  and  piers  of  thi 
bridge  do  not  conform  to  the  projected  channel  above  it;  127,971  col 
yards  were  dredged  during  the  years  1880-'84.  J 

No  work  was  done  during  the  fiscal  year.  This  improvement,  so  ftrj 
as  completed,  is  not  regarded  as  an  important  benefit  to  commerce,  for 
the  reasons  given  in  the  Report  of  the  Chief  of  Engineers  for  the  year 
1884. 

The  balance,  available  July  1, 1886,  $2,018.49,  is  not  sufficient  to  con- 
tinue the  improvement,  and  will  be  expended  in  surveys  and  examina- 
tions of  the  work. 

To  complete  the  improvement  to  the  head  of  tide- water,  in  accordance 
with  the  existing  project,  will  require  the  expenditure  of  $116,000.  Ot 
this  amount  $50,000  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1888,  iu  continuing  the  improvement  above  Ar-j 
seual  Street  Bridge,  provided  the  draws  of  the  two  bridges  on  that  part 
of  the  river  are  rebuilt,  to  couform  to  the  projected  channel. 

2.  Bingham  Harbor. — The  original  project  for  the  improvement  of  this  j 
harbor  was  made  iu  1874;  it  provided  for  a  chanuel  100  feet  wide  and  8 
feet  deep  at  mean  low  water  up  to  the  wharves  in  Hingham.  The  cost 
was  estimated  to  be  $10,000.  By  the  act  of  1875,  in  the  appropriation 
for  Bostou  Harbor,  it  was  provided  that  not  exceeding  $10,000  should 
be  spent  in  Hingham  Harbor.    Duriug  the  years  1875-76  and  188425,1$ 
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cubic  yards  were  dredged  and  83  cubic  yards  of  ledge  were  removed,  at 
a  cost  of  $9,316.58,  and  the  projected  improvement  was  completed. 

3.  Nantasket  Beach  Channel — The  project  adopted  in  1880  was  to 
widen  and  deepen  the  channel,  so  that  it  should  not  be  less  than  100 
feet  wide  and  9J  feet  deep  at  mean  low  water.  During  the  years  1881 
and  1883,  41,922  cubic  yards  were  dredged,  and  54  yards  of  ledge  were 
removed;  completing  the  proposed  improvement. 

4.  Channel  between  Nix's  Mate  and  Long  Island. — In  1883,  19,899£ 
cubic  yards  were  dredged  at  this  point,  by  which  a  channel  12  feet  deep 
at  mean  low  water,  and  200  feet  wide  was  obtained.  This  is  a  very  im- 
portant interior  channel,  and  its  usefulness  in  connection  with  the  mean 
ship-channel  will  be  much  enhanced  when  its  width  and  depth  have 
been  increased,  and  its  proper  direction  determined  after  study  of  the 
new  survey. 

5.  Barrel  Book. — An  obstruction  on  the  north  side  of  Broad  Sound 
was  removed  in  1869;  it  contained  116  cubic  yards. 

During  the  fiscal  year  ending  June  30,  1886,  operations  have  been 
limited  to  the  following: 

Bepair  of  Deer  Island  sea-walls,  noted  above,  and  hydrographic  sur- 
vey of  a  portion  of  the  lower  harbor.  This  survey  was  authorized  by 
Department  letter  of  August  6,  1884.  It  was  to  include  portions  of  the 
main  ship'-channel  south  of  Bostou  Light,  Brewster  Bar  and  its  slopes, 
the  Narrows,  Nix's  Mate  bar,  and  the  flats  west  of  LovelPs  Island.  The 
survey  was  commenced  May  29,  1885,  and  the  field-work  was  closed 
November,  1885.  Beduction  of  soundiugs,  drift  studies,  &c,  were  made 
during  the  winter,  and  the  plotting  of  the  notes  was  commenced  in  May, 
1886,  and  continued  as  rapidly  as  the  reduced  office  force  would  permit. 
No  results  can  be  as  yet  deduced  from  this  survey,  and  it  may  be  found 
necessary  to  slightly  extend  the  lines  of  soundings  running  northwest 
from  Nix's  Mate,  for  the  purpose  of  determining  more  accurately  the 
directiou  to  be  given  to  the  new  channel  on  that  side. 

A  complete  study  of  the  condition  and  requirements  of  the  main 
ship  channel  would  necessitate  a  survey  of  the  channel  near  the  upper 
and  lower  middles;  this  is  estimated  to  cost  $3,000,  and  should  be  done 
as  soon  as  funds  are  available. 

Tbe  balance  available  July  1,  1886,  is  $3,976.41,  and  will  be  applied 
to  the  completion  of  the  chart  of  the  late  survey. 

The  amounts  recommeuded  for  expenditure  for  Boston  Harbor  dur- 
ing the  fiscal  year  ending  June  30,  1888,  are  as  follows,  viz : 

For  extension  of  the  sea- wall  at  Point  Allertou,  150  feet,  at  $100 $15, 000 

For  repair  of  Great  Brewster  wall 3, 000 

For  extension  of  George's  Island  sea-  wall,  1,400  feet 35, 000 

For  repair  of  George's  Island  sea-wall 100 

For  repair  of  Lovell's  Island  east  sea-wall 6,000 

For  extension  of  Gallop's  Island  sea-wall 7, 500 

For  repair  of  middle  head- wall,  Deer  Island 750 

For  rebuilding  south  head- wall,  Deer  Island,  250  feet 20,000 

For  extending  riprap  shore  protection  at  Long  Island 2, 000 

For  repair  of  Long  Island  sea-wall 1, 000 

For  repair  of  Castle  Island  sea-wall 1,000 

For  protection  of  east  bluff  at  Governor's  Island,  500  feet,  at  $60 30, 000 

For  protection  of  south  bluff  of  Governor's  Island,  1,800  feet 50, 000 

For  continuing  the  project  of  improvement  of  the  main  ship-channel,  by  re- 
moving 253,200  yards  at  the  Upper  and  Lower  Middles,  making  it  800  feet 

wide  and  23  feet  deep  at  mean  low  water 128,000 

For  survey  of  Upper  and  Lower  Middles 3, 000 

For  contingencies 17,650 

Total 320,000 
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The  several  works  completed  and  projected  for  the  improvement  o 
this  harbor  are  located  in  the  collection  district  of  Boston  and  Charta 
town,  Mass.    Boston  is  the  port  of  entry. 

The  accompanying  commercial  statistics  for  the  fiscal  year  eodia 
Jane  30,  1886,  have  been  furnished  by  the  collector  of  customs  at  Bq 
ton,  Mass.: 

Money  statement 

July  1,  1885,  amount  available 1^,528 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1885 $4,537  58 

July  1,  1886,  outstanding  liabilities 15  00 

4,5»i 

July  1,  1886,  amount  available 3,97ti 

Amount  appropriated  by  act  approved  August  5,  1886 56,2501 

Amount  available  for  fiscal  year  ending  June  30, 1887 60, £26 

{Amount  (estimated)  required  for  completion  of  existing  project 263, 750 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  264,000 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

CU8TOM-HOU8K,  BOSTON,   MASS., 

Collector's  Office,  July  20,  1886L 

Sir:  In  compliance  with  your  request  of  May  25,  I  inclose  report  of  the  tranajj 

tions  of  commerce  and  navigation  at  this  port  during  the  fiscal  vear  ending  Jane  Jl 

1886. 

The  records  of  that  time  in  this  office  were  not  consolidated  until  to-day.  | 

In  noticing  your  further  request,  I  can  only  wish  you  such  success  in  youreiforta 

as  will  make  this  port  the  most  safe  and  desirable  on  the  Atlantic  coast. 

Very  respectfully,  etc., 

L.  Saltonstall, 

Collator. 
Lieut.  Col.  G.  L.  Gillespie, 

Engineer  Corps,  U.  8.  A. 


TRANSACTIONS  OF  COMMERCE  AND  NAVIGATION  AT  THE  PORT    OF    BOSTON    VUia4 

THE  FI8CAL  TEAR  ENDING  JUNE  30,   1886. 

Importations :  J 

Merchandise,  value £58,430,707  w 

Coin  and  bullion... 121,935(11 

Domestic  exportations : 

Merchandise 53, 428,51311 

Coin  and  bullion 1,000  ft 

Foreign  exportations  (re-exports) :  ! 

Merchandise 670,565  W 

Coin  and  bullion N«* 

Vessels  arrived  from  foreign  ports : 

Number 2,592 

Tonnage lfltO,067 

Vessels  cleared  for  foreign  ports : 

Number 2,496 

Tonnage 1,91*911    ; 

Total  custom  collections:  I 

From  all  sources $21,079,311  * 

Hospital  dues  included  in  above 4*4  ^ 
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B  5. 
IMPROVEMENTS  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS. 

I  relieved  Maj.  C.  W.  Raymond,  Corps  of  Engineers,  U.  S.  A.,  of  the 
charge  of  this  work  February  4, 1886,  in  accordance  with  Special  Orders 
No.  16,  Adjutant-General's  Office,  dated  January  20,  1886. 

The  object  of  this  improvement  is  to  protect  the  harbor  by  the  pres- 
ervation of  Long  Beach  and  to  deepen  and  widen  the  channels  of  ap- 
proach to  the  wharves  at  Plymouth. 

The  preservation  of  Long  Beach  has  been  carefully  attended  to  for 
many  years,  as  the  existence  of  the  harbor  depends  on  it,  and  from 
the  nature  of  the  work  it  can  at  no  time  be  considered  completed  and 
permanent;  small  annual  appropriations  are  necessary  to  immediately 
repair  any  damage  caused  by  storms. 

The  various  devices  employed  for  this  purpose  are  described  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  main  channel  was  originally 
adopted  in  1875.  It  provided  for  straightening  the  channel  so  that  its 
total  length  would  be  2,286  feet,  gave  it  a  width  of  100  feet  and  a  depth 
of  6  feet  at  mean  low  water.  This  project  was  modified  in  1877  so  as 
to  include  the  dredging  of  a  basin  866  feet  long,  150  feet  wide  and  8 
feet  deep  in  front  of  the  city  wharves.  This  modified  project  was  esti- 
mated to  cost  $41,500.  The  project  was  again  modified  in  1884.  It 
was  then  proposed  to  dredge  the  channel  to  a  depth  of  9  feet  at  mean 
low  water,  widen  it  to  150  feet,  and  round  off  its  juuctions  with  the 
main  ship-channel  and  the  basin.  In  1885  it  was  proposed  to  deepen 
the  basin  to  9  feet  at  mean  low  water. 

This  modified  project  required  the  excavation  of  81,000  cubic  yards 
(scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 

This  amount  was  revised  in  1885,  in  accordance  with  the  low  prices 
for  dredging  then  current,  and  the  cost  of  the  work  was  then  estimated 
to  be  $22,500. 

Before  improvement  the  channel  to  the  town  wharves  was  about  6 
inches  deep  at  mean  low  water. 

From  1866  to  1884,  inclusive,  the  following  allotments  or  appropria- 
tions were  made  for  this  improvement: 

Amount  allotted  in  1866  from  appropriations  made  July  2,  1864,  for  har- 
bors on  the  Atlantic  coast $8, 300 

Amount  allotted,  act  of  July  25,  1868 7,500 

Byjriver  and  harbor  act  of  July  11,  1870 10,000 

March  3,  1871 10,000 

Junel0,1872 2,500 

March3,  1873 '..  3,000 

June  23,  1974 5,000 

March  3,  1875 10,000 

June  18, 1878 5,000 

March  3,  1879 c  3,500 

June  14,  1880 10,000 

March  3,  1881 10,000 

August  2,  1882 14,000 

July  5,  1884 10,000 

Total 108,800 

Of  which  amount  there  had  been  expended  to  June  30,  1885:  — 

For  beach  protection 70,329  75 

For  dredging : 35,152  75 

Total 105,482  50 

The  condition  of  the  improvement  Juue  30,  1885,  was  as  follows : 
Long  Beach  was  essentially  in  good  order. 


confined  to  repairiug  Long  Beach.    The  storm  of  December  26,| 
caused  extensive  damage  to  the  southerly  part  of  the  beach. 
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The  dredged  channel  was  90  feet  wide  and  9  feet  deep,  with  rol 
junctions  at  the  basin  and  main  channels.  I 

The  basin  originally  dredged  to  8  feet  depth  had  shoaled  to  art 
age  depth  of  7  feet.     This  shoaling  was  caused  by  the  loweri 
Town  Brook  immediately  after  the  basin  was  excavated,  and 
crease  of  shoaling  has  been  discovered  since  that  time. 

During  the  fiscal  year  ending  Juue  30, 1886,  operations  have 

t  26,1 

L.     Al 

different  points,  from  Bel  River  Bridge  to  a  point  4,000  feet  north! 
large  breaches  were  made  in  the  beach.  The  sand  and  gravel  tb< 
out  by  the  sea  was  thrown  into  Eel  River,  damming  it  up,  and  thri 
ing  to  give  it  an  outlet  directly  into  the  sea  to  the  consequent  injo 
the  harbor.  Private  parties  removed  those  dams  and  re  estabj 
the  original  course  of  the  stream.  The  gaps  in  the  beach  were ' 
with  brush  and  stone  bulkheads  (under  direction  of  this  office),  q 
gating  476  feet  in  length,  with  22  jetties,  each  15  feet  long. 

These  bulkheads  consist  of  a  triple  row  of  7  by  7-inch  posts,  1 
long,  set  generally  4  feet  into  the  sand  and  5  feet  apart.  The 
braced,  top  and  bottom,  in  both  horizontal  directions,  by  2  by  3 
strips  spiked  on.  l^ 

Spurs  or  jetties  15  feet  long,  and  the  same  distance  apart,  simpH 
built,  project  from  the  front  and  rear.    The  bulkheads  and  spar 
filled  with  brush,  which  is  loaded  with  bowlders  taken  from  the  t 
An  apron  of  bowlders  about  5  feet  wide  is  placed  at  the  outer  e 
the  spurs,  extending  the  whole  length  of  the  bulkhead. 

A  survey  of  the  beach  covering  that  portion  repaired  during  the 
and  connecting  with  previous  surveys  of  the  northern  end  of  the  I 
was  made  during  the  latter  part  of  June,  1886.    The  resultant 
accompanies  this  report. 

The  whole  length  of  beach  is  now  in  good  order. 

The  balance  available  July  1, 1886  ($1,059.69)  it  is  proposed  to  re 
for  any  urgent  necessary  repairs  of  Long  Beach  that  may  occur. 

To  complete  the  modified  project  will  require  the  appropriat 
$21,500,  all  of  which  could  be  profitably  expended  during  the  fisc 
ending  June  30,  1888,  in  the  following  manner: 

Widening  the  channel  to  150  feet  and  deepening  it  to  9  feet,  44,574  cubie 

yards • 

Deepening  the  basin  to  9  feet,  20,000  cubic  yards 

Contingencies 


ft 


Total 


This  work  fs  located  in  the  collection  district  of  Ply  month,  Mass.,  of  whit 
mouth  is  the  port  of  entry.  The  nearest  light- ho  uses  are  the  Plymouth  (f 
lights,  about  5  miles  from  Plymouth,  and  Duxbury  Pier  Light,  distant  about 

The  accompanying  commercial  statistics  for  the  fiscal  year 
June  30,  1886,  have  been  furnished  by  the  collector  of  customs 
port  of  Plymouth,  Mass. 

Money  statement 

July  1, 1885,  amount  available 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $1,900  63 

July  1, 1886,  outstanding  liabilities 357  18 


July  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 


Amount  available  for  fiscal  year  ending  June  30, 1887 ?J 


trtrf 


scaly     or 


V.  S.Utt dinner     i 

Bo 

lb  accompany  a| 


-& 
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amount  (estimated)  required  for  completion  of  existing  project $15,500  00 

amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    15, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


commercial  statistics. 

Custom-House,  Pltmouth,  Mass., 
Collector's  Office,  June  30,  1886. 

Sib:  I  have  the  honor  to  forward  to  you  a  report  of  receipts  and  disbursements  of 
?«roe  at  this  port,  the  amount  of  merchandise  in  bond,  domestic  arrivals  and  clear- 
068,  composition  of  cargoes,  arrival  and  departure  of  all  vessels  for  a  harbor  and 
herwise,  estimated  number  of  passengers  by  steamers,  <fcc,  estimate  amount  of  an- 
1*1  business  of  the  port,  and  Government  property  here  located,  and  other  statistics 
it  may  be  of  possible  value  to  you  in  your  official  estimates, 
irenue : 

Official  collections  from  all  sources $30, 901  25 

Disbursements 2,442  43 

Net  amount 28,458  8a 

seign  imports : 

Pounds. 

Rivet  rods 2,130,302 

Basio  steel ;  1,874,205 

Salt 22,400 

Wool 2,778 


Total 4,039,685 

weign  exports : 

Cordage 76,848 

wnaining  in  bond : 

Rivet  rods 1,344,228 


Articles. 


DOMESTIC  IMPORTS. 


no-iion 
mta.... 
fth 


mite 
r 


gsand. 


Kdlaneooa  (by  packets,  steamers,  &o.) 


Total 


DOMESTIC  EXPOBTB. 


Us.. 

Bris 
ltd. 


Total 


No.  of 
cargoes. 


85 

12 

24 

0 

9 

1 

2 

1 

90 


213 


10 
9 
2 
4 

43 


68 


Tons. 


17,  (WO 

2,091 

4,000 

300 

870 

200 

200 

150 

12,000 


87,291 


700 

850 

175 

70 

8,800 


5,395 


SUMMARY. 


nnberof  cargoes:  imports  and  exports 281 

*»  of  merchandise :  imports  and  exports 42,686 

nving  and  sailing  of  all  vessels  for  harbor  and  other  purposes,  estimated 

comber 2,300 

imber  of  passengers  arriving  and  departing  by  steamers,  packets,  <fcc,  es- 
timated  '. 45,000 


BONDED    WAREHOUSES. 


Hiere  are  seven  bonded  warehouses,  in  which  are  stored  foreign  goods  now  in  bond, 
in  charge  of  Government. 
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GOVERNMENT  PROPERTY  AT  THI8  PORT. 

One  double  light- house  at  Gurnet  Head. 

One  single  light-bouse  at  Duxbury  Pier. 

One  first-class  life-saving  station  at  the  Gurnet. 

One  first -class  life-saving  station  at  Manomet  Point. 

One  rented  custom-bouse,  with  furniture,  records  and  files  dating  from  1773  to  date. 

One  rented  post-office  and  eonteuts. 

All  thus  far  enumerated  is  property  in  Government  hands  at  this  port,  all  of  which 
is  directly  benefited  by  Government  surveys  and  appropriations. 

As  this,  is  the  first  and  probably  the  only  statement  we  shall  have  the  honor  to 
forward  to  you,  we  have  taken  the  liberty  to  add  to  it  the  business  statistics  of  tht 
port,  by  which  you  will  see  that  it  is  largely  dependent  on  its  harbor  facilities,  and 
that  appropriations  and  surveys  by  Government  have  been  turned  to  good  account, 
and  that  there  is  still  room  for  further  improvement. 

MANUFACTURING  INDUSTRY. 

The  aggregate  capital  of  twenty-two  of  the  principal  manufactories  amounts  to 
$2,017,000,  manufacturing  cordage,  cottons,  woolens,  duck,  iron,  nails,  tacks  and 
rivets,  zinc,  castings,  and  other  staple  goods,  valued  annually,  $3,372,000. 

The  aggregate  banking  capital  is  $3,335,377.  All  this  capital  receives  a  direct 
benefit  from  the  improvements  and  protection  of  this  harbor  by  the  General  Govern- 
ment. 

Through  the  fostering  care  of  the  Government  and  the  deepening  and  widening  of  its 
channel  it.  has  already  become  a  noted  seaside  resort,  and  the  steadily  increasing 
number  of  visitors  for  business  and  pleasure  by  steamers  from  Boston  and  elsewhere 
that  are  daily  landed  here  gives  the  best  evidence  that  what  has  thus  far  been  ac- 
complished by  Government  is,  as  it  should  be,  well  appreciated  in  all  its  parts,  and  of 
great  benefit  not  only  to  the  town,  but  to  the  community  at  large. 

As  the  Department  calls  for  "suggestions,"  we  would  respectfully  suggest  that  Long 
Beach,  that  forms  the  protection  of  Plymouth  Icner  Harbor,  was  severely  injured  in 
the  storms  of  the  last  winter ;  and  whatever  is  done  for  the  benefit  of  this  harbor, 
Long  Beach  should  be  the  first  object  of  attention,  as  without  it  our  harbor  would  be 
but  an  open  "  sea-way,"  and  thus  become  useless  to  navigation  and  an  injury  to  the 
town  almost  beyond  estimation.  We  would  suggest  that  if  the  appropriation  of 
$6,000  now  before  the  House  should  be  granted,  that  so  far  as  is  wanted  it  should  be 
used  for  this  especial  object. 

The  channel  cut  by  the  Government  requires  more  width  and  depth  to  make  it  the 
more  useful,  but  Long  Beach  is  of  the  most  importance.     We  only  make  the  above 
suggestions  from  the  fact  they  are  called  for,  as  we  believe  that  Government  engi- 
neers are  the  best  and  ouly  sure  evidence  in  all  cases  where  needed. 
Very  respectTully,  your  obedient  servant, 

Samuel  H.  Doten, 
Collector  of  Custom. 

G.  L.  Gillespie, 

Major  of  Engineers,  Bvt.  Lieut.  Col.,  V.  S.  A. 


B6. 

IMPROVEMENT  OF  PROVINCETOWN  HARBOR,  MASSACHUSETTS. 

I  relieved  Maj.  O.  W.  Raymond,  Corps  of  Engineers,  U.  S.  Anny,  of 
the  charge  of  this  work  February  4,  1886,  in  accordance  with  Special 
Orders  No.  16,  Adjutant-General's  Office,  January  20,  1886. 

The  object  of  this  improvement  is  to  preserve  one  of  the  most  valua- 
ble harbors  of  refuge  on  the  Atlantic  coast.  The  entire  commerce  of 
New  England  and  a  very  large  local  fishing  iuterest  is  directly  bene- 
fited by  its  maintenance.  It  is  situated  at  the  extremity  of  Cape  Cod, 
and  its  existence  depends  entirely  on  the  preservation  of  the  sandy 
beaches  inclosing  it. 

The  project  for  its  improvement  was  adopted  in  1866,  and  modified 
in  1869,  1872,  and  1873.    It  consists  in  the  construction  of  detached 
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bulkheads  of  wood  and  stone,  jetties  of  wood  and  brush,  dikes,  saud- 
catch  fences,  and  the  extensive  planting  of  beach  grass — all  for  the 
sole  purpose  of  preventing  or  arresting  the  movement  of  the  sand  by 
the  winds  and  waves.  A  full  history  of  these  improvements  will  be 
found  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  the  years 
1876  and  1879. 

While  the  harbor  on  the  east  side  covering  East  Harbor  aud  the  salt 
meadow  has  been  made  secure  by  dikes  and  bulkheads  constructed  by 
the  Government  and  by  the  State,  the  west  side  has  been  left  com- 
paratively unimproved,  except  at  the  eastern  extreme  end  of  Long  Point 
and  at  Lancy's  Harbor,  adjacent  to  Abel  Hill.  Between  these  two  last 
points  there  is  but  a  slight  fringe  of  beach  separating  the  harbor  from 
the  ocean  on  the  outside,  through  which  the  seas  frequently  penetrate, 
threatening  extensive  crevasses  in  this  natural  bulkhead.  These  sea 
encroachments  tend  to  level  the  beach  as  well  as  to  open  swales  through 
it,  and  it  would  be  a  wise  policy  to  commence  at  an  early  day  an  im- 
provement which  will  have  for  its  object  to  unite  Long  Point  with  the 
mainland  at  Stevens  Point  by  a  substantial  timber  and  stone  dike, 
which  will  oppose  a  strong  front  to  the  sea  action  and  assist  in  building 
up  the  intervening  flats.  An  estimate  for  this  improvement  accompa- 
nies this  report. 

Since  1866  the  allotments  or  appropriations  for  this  harbor  have  been 
as  follows : 

AmouDt  allotted  in  1866  for  appropriation  made  for  harbors  on  the  Atlan- 
tic coast  by  act  June  28,  1864 $30,000  00 

Appropriated  by  act  of  June  23,  1866 43,068  44 

Appropriated  by  act  of  July  28, 1866 8,000  00 

Allotted  from  appropriation,  river  and  harbor  act  of  April  10,  1869 8,910  00 

Appropriated  by  act  of— 

March  3,  1*71 6,000  00 

June  10,  1672 5,000  00 

March  3,  1873 6,000  00 

•      June23,  1874 6,000  00 

March  3,  1875 5,000  00 

August  14,  1876 4,000  00 

June  18, 1878 .• ,. 1,000  00 

March  3,  1879 * 1,000  00 

June  14,  1880 500  00 

March  3,  1881 5,000  00 

August  2,  1882 .'. 5,000  00 

July  5,  1884.... 2,0i)0  00 

Total 1 1 136,478  44 

The  amount  expended  to  J-une  30,  1885,  was  $135,924.59. 

The  condition  of  the  improvement  June  30,  1885,  was  as  follows  (see 
accompanying  map): 

Long  Point.~ This  long,  narrow,  low  point  forms  the  southwestern 
limit  of  the  harbor.  It  had  been  protected  on  the  southeast  or  butside 
by  bulkheads,  groins,  and  aprons,  built  of  rubble-stone.  These  were  all 
generally  in  good  order.  No  work  was  done  here  during  the  year  end- 
ing June  30, 1886.  The  advance  of  the  point  in  a  southeast  and  north- 
east direction  is  very  marked.  The  bulkhead  should  be  backed  up 
with  sinall  granite  chips  and  brush,  to  retain  the  sand  thrown  up,  and 
about  600  tons  of  additional  large  stone  is  required  to  "level  up"  the 
bulkhead. 

Beach  Point — This  beach  lies  between  the  main  and  East  Harbors. 
It  had  been  thoroughly  protected  by  bulkheads  and  jetties  and  was  in 
excellent  order.  No  work  has  been  done  here  during  the  year,  and  none 
probably  will  be  necessary  during  the  next  year.    This  beach  has  steadily 


576        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  Al 

improved  in  height  and  strength  since  the  State  dike  closini 

bor  entrance  was  completed  in  1870.  m^  CI 

High  Head  Dike. — This  dike  was  in  good  order.    It  is  sit™^^ 
head  of  East  Harbor,  between  it  and  the  "Salt  Meadow."    M^^^, 
in  1869,  for  the  purpose  of  arresting  the  rush  of  the  sea  she 
through  at  the  "Cove  Section."    No  w<rk  was  done  on  itl 
year  and  none  probably  will  be  needed  during  the  next  y< 

Cove  Section,  a  narrow,  low  part  of  the  outer  beach  at 
the  "  Salt  Meadow."    The  beach  here  had  continued  to  inci 
and  height.    No  work  was  done  here  during  the  year,  and 
bly  will  be  needed  during  the  next  year. 

Abel  Hill  Dike,  a  dike  built  to  prevent  a  rush  of  water  froi 
Harbor"  over  House  Point  Island  Flats  into  the  main  hi 
dike  was  in  good  order.    During  the  year  ending  June 
work  was  done.    The  brush  bulkheads  to  the  southward  of 
Dike  should  be  repaired  and  extended  about  50  feet  on  it 
end.    This  is  estimated  to  cost  $200.    . 

House  Point  Island  Flats. — These  flats  have  for  many  A  \ 
steadily  moving  to  the  southeast,  to  the  manifest  injury  of 
In  November,  1885,  House  Point  Island  was  swept  away  bj^»  ^ 
storm.  No  work  of  preservation  was  done  during  the  year, 
of  these  flats  and  the  adjacent  harbor  was  in  progress  durinftH^ 
The  field  work  was  closed  in  February,  1886,  as  no  more  f^R'fJf 
then  available.  The  information  gained  by  the  survey,  in  <^K!i| 
with  a  late  personal  examination  of  the  flats,  enable  me  to  s^H^lf 
project  for  the  preservation  of  the  harbor  will  be  effectivi^R<|| 
promise  of  permanency,  which  does  not  involve  the  constnl^H^  ; 
strong  dike  from  Stevens  Point,  across  the  flats,  to  near  Loh4^H  | 
a  distance  of  one  mile  approximately.  Such  a  dike,  with  the^B-vi 
merits  already  made  at  Long  Point,  would  effectually  seal  tq^p^ 
against  storm  encroachments,  and  would  cause  such  extent 
accumulations  on  the  northwest  side  as  to  raise  the  flats 
plane  of  any  known  tides.  It  should  be  located  along  the  big] 
on  the  east  side,  and  should  be  constructed  of  a  double  row 
filled  with  brush  and  stone.  It  is  estimated  to  cost  $15  per 
foot,  or  an  aggregate  of  $80,000. 

The  accompanying  chart  shows  the  location  and  dimensional 
proposed  dike. 

The  balance  available  July  1, 1886,  is  $4.54,  not  sufficient  to  ccH^l 
the  improvement. 

During  the  year  ending  June  30, 1888,  the  following  sums  ~— ^ 
expended  to  advantage: 

The  construction  of  5/200  feet  of  timber  dike,  connecting  Stevens  and 

Lobster  points,  at  $15  per  foot 

To  complete  the  backing  of  the  Long  Point  breakwater 

To  restore  the  height  of  the  Long  Point  breakwater,  600  tons,  at  f3 

To  complete  survey 

To  repair  and  extend  bulkheads  at  Abel  Hill  50  feet,  at  $4 •  • 

For  immediate  repair  of  probable  storm  damages 

Contingencies 

Total 

Provincetown  is  a  port  of  entry  in  the  collection  district  of  Barnstable,' 
The  nearest  light-houses  are  Long  Point  and  Wood  End  lights. 

The  accompanying  letter  of  the  deputy  collector  at  the  port  of 
incetown  furnishes  the  commercial  statistics  for  the  fiscal  year  ei 
June  30, 1886. 


HABBOB  .  MASS 

Lion    of  works    ol" 
ed  and   proposed 
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■ 

Money  statement, 

1,"  1885,  amount  available $553  85* 

1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
Standing  July  1,  1885 549  31 

1,  1888,  amount  available 4  54 

int  appropriated  by  act  approved  August  5,  1886 3, 000  00 

int  available  for  fiscal  year  ending  June  30,  1887 . . . '. 3, 004  54 

lount  (estimated)  required  for  completion  of  existing  project 90,000  00 

lountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    90, 000  00 
ibmitted  in  compliance  with  requirements  of  section  2  of  river  and 
■harbor  acts  of  1866  and  1867. 


commercial  statistics. 

Deputy  Collector's  Office, 

Port  of  Provincetown,  June  30,  1886. 

:  In  compliance  with  your  directions  of  the  27th  ultimo,  I  would  state  the 
unt  of  revenue  collected  at  this  office  for  the  year  ending  this  day  was  $708.24. 

Tons. 

ber  of  foreign  entries  at  this  office,  32 2, 704 

ber  of  foreign  clearances,  34 2, 886 

ber  of  coastwise  clearances,  8 810 

ber  of  entrances  of  merchandise  in  bond 34 

Including  142  sail  vessels  and  1  steamer  belonging  to  this  port,  whose  aggregate 
bftnage  is  12,541  tons,  the  number  of  vessels  that  entered  and  departed  from  this  port 
tiring  the  year  was,  as  nearly  as  could  be  estimated,  7,000. 

The  estimated  value  of  commerce  and  navigation  that  sought  shelter  in  Province- 
rtrn  Harbor  during  the  past  year  was  $18,500,000. 

Respectfully, 

James  Gifford, 
Deputy  Collector, 
F.  B.  Goss,  Esq., 

Collector  of  Customs,  Barnstable. 


B7- 

IMPROVEMENT  OF  LYNN  HARBOR,  MASSACHUSETTS. 

I  relieved  Maj.  0.  W.  Baymond,  Corps  of  Engineers,  XL  S.  Army,  of 
he  charge  of  this  work  February  4, 1886,  in  accordance  with  Special 
before,  No.  16,  Adjutant  General's. Office,  dated  January  20, 1886. 

The  object  of  the  improvement  is  to  obtain  an  increased  depth  of 
rater  and  a  more  direct  and  wider  channel  of  approach  to  the  city 
rharves.  Before  the  improvement  there  was  about  6  feet  at  mean  low 
rater  in  the  channels  which  were  narrow  and  crooked. 

The  project  was  adopted  in  1884.  It  provides  for  the  excavations  of 
Channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from  a  point 
war  aud  east  of  the  White  Bocks  to  deep  water  opposite  Little  Nahant, 
wr  3,610  feet  in  length  of  this  the  lower  channel.    The  upper  channel, 

i450  feet  in  length,  extends  from  deep  water  opposite  Sand  Point  to 
ie  Lynn  Harbor  line,  with  the  same  width  and  depth.  It  is  supposed 
toat  the  upper  or  western  part  of  the  upper  channel  will  have  to  be 
B&intained  by  occasional  dredging.  To  aid  in  keeping  the  lower  chan- 
tel  open,  a  training- wall  is  proposed,  which  is  to  join  the  land  at  Little 
lahant  if  experience  shows  that  its  construction  is  necessary. 

37  E 
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The  cost  of  this  improvement  was  originally  estimated  to  be  (II 
This  estimate  was  revised  in  1885,  and  the  total  cost  was  theuf 
to  be  $157,000 — an  increase  of  $12,000,  due  to  an  additional  a| 
of  dredging  found  to  be  necessary  in  rounding  off  the  junctions* 
dredged  channels  with  deep  water,  in  providing  slopes  for  thesj 
the  dredged  channels,  and  to  provide  for  surveys  and  inspection! 

But  pne  appropriation  has  been  made  for  this  work,  viz:         | 

By  river  and  harbor  act  of  August  2,  1882 $flt= 

The  amount  expended  to  J  nne  30,  1885,  was 5fl 

The  condition  of  the  improvement  on  June  30,  1885,  was  as  id 

The  lower  channel,  3,610  feet  long,  had  been  dredged  to  a  widtU 
feet  and  a  depth  of  10  feet  at  mean  low  water,  from  near  White: 
to  deep  water  opposite  Little  Nahant;  and  the  upper  channel 
feet  long,  had  been  dredged  100  feet  wide  and  10  feet  deep  at  nu 
water,  from  deep  water  opposite  Sand  Point  to  the  Lynn  Harbfti 
About  170,500  cubic  yards  were  removed  by  contract,  which  was 
December  20, 1884. 

No  operations  were  in  progress  during  the  fiscal  year  ending  Jb  i 
1886,  but  close  comparative  surveys  were  made  of  the  dredge^ 
by  which  it  appears  that  no  material  change  has  taken  pli 
channels,  although  in  one  or  two  places  a  slight  decrease  in 
channel  is  noticed,  owing  to  the  falling  iu  of  the  side  slopes, 
juries  caused  by  vessels  getting  aground. 

To  complete  the  work,  including  the  training-wall,  would  reqi 
appropriation  of  $97,000.    But  it  seems  more  desirable  to  re] 
complete  the  upper  channel  to  its  full  width  and  depth,  and 
further  developments  before  building  the  wall.    To  effect  thu 
quire  the  removal  of  about  160,000  cubic  yards  of  material  at| 
mated  cost  of  $32,000. 

This  work  could  be  advantageously  done  during  the  fiscal  y< 
June  30,  1888,  and  for  this  purpose  the  following  approprial 
recommended,  viz: 

For  removal  of  160,000  oubic  yards  of  material  from  the  upper  chaunel, 

making  it  200  feet  wide  and  10  feet  deep  at  mean  low  water,  at  20  cento. 

Contingencies 

Total : 

The  balance  available  July  1, 1886,  is  $7,035.09,  part  of  whicl 
required  for  surveys,  &c,  leaving  $30,000  to  be  appropriate 
plete  the  work  so  far  as  now  recommended. 

Lynn  is  a  port  of  entry  in  the  Marblehead  collection  district.     The  n< 
house  is  Egg  Rook  (Nahant)  Light,  distant  about  3  miles. 

The  accompanying  commercial  statistics  for  the  fiscal  yeai 
June  30, 1886,  have  been  furnished  by  the  collector  of  custom! 
port  of  Marblehead,  Massachusetts. 

Money  statement 

July  1,  1885,  amount  available 

July  1,  1886!  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 

July  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1886 

Amount  available  for  fiscal  year  ending  June  30, 1887 


THE  *Mt»IC*HG«*PIIICCO,Hy. 


APPENDIX   B — TCEPOKT   OF   LIEUT.-COL.    GILLESPIE.  579 

lount  (estimated)  required  for  completion  of  existing  project $91, 000  00 

loaut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    30, 000  00 

ibmitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

iber  of  vessels  arriving  from  foreign  ports  dnring  the  year  ending  June 
1, 1886  ...... ...... ...... ...... ...... ......  ...... ...... ...... ........ 

tonnage  of  said  vessels 

le  of  merchandise  imported  in  said  vessels 

rant  of  revenue  collected  in  Lynn  during  the  fiscal  year  ending  June 

1886 

iber  of  coastwise  arrivals  during  the  year 

>unt  of  coastwise  tonnage 

te  of  merchandise  brought  to  Lynn  in  coastwise  vessels 

[this  amount  of  $774, 500  includes  these  items : 

ber «. 

wood 

e  and  cement 

fee,  sand,  and  bricks 
ellaneons,  hay,  tiles,  water-pipes,  paving  and  crossing  stones,  drain 
fipes 

Total 774,500 


26 

2,647 

$9,641 

$1,343 

415 

82,585 

$774, 500 

$590, 000 

90,000 

3,500 

36,000 

15,000 

40,000 

B  8. 

IMPROVEMENT  OF  MALDEN  RIVER,   MASSACHUSETTS. 

I  relieved  Maj.  C.  W.  Raymond,  Corps  of  Engineers,  U.  S.  Army,  oi 
he  charge  of  this  work  February  4,  1886,  in  accordance  with  Special 
fcders,  No.  16,  Adjutant-General's  Office,  dated  January  20,  1886. 

The  object  of  the  improvement  is  to  increase  the  width  and  depth  of 
lie  river  channel  from  its  mouth  up  to  the  second  draw-bridge  in  Mal- 
lei). 

Previous  to  the  improvement  there  was  a  navigable  depth  of  barely 
'  feet  at  mean  low  water  (the  mean  rise  and  fall  of  the  tides  is  9.8  feet), 
tod  the  channel  was  narrow  and  crooked. 

The  project  was  originally  proposed  in  1880.  It  contemplated  the 
excavation  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  high 
*ater  up  to  the  second  draw-bridge,  with  two  cut-offs,  one  east  of  the 
Maud,  near  the  junction  of  The  Maiden  and  Mystic  rivers,  and  the 
other  through  the  marsh  land,  about  half  a  mile  above. 

This  project  was  modified  iu  1882,  when  it  was  proposed  to  excavate 
*  channel,  following  the  natural  bed  of  the  river,  which  should  have  a 
depth  of  12  feet  at  mean  high  water  100  feet  wide,  up  to  the  draw- 
bridge in  Maiden,  and  75  feet  wide  thence  to  the  second  draw-bridge, 
*fcar  the  rubber  works. 

The  cost  of  the  adopted  project  was  estimated  to  be  $40,000. 

By  the  river  and  harbor  act  of  August  2,  1882,  Congress  appropriated  for  this 

*°'fc .• $10,000 

lotal  amount  expended  to  June  30,  1885 10,000 
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Tbe  cost  of  this  improvement  was  originally  estimated  to  be  $145,000. 
This  estimate  was  revised  in  1885,  and  tbe  total  cost  was  theu  stated 
to  be  $157,000 — an  increase  of  $12,000,  due  to  an  additional  amount 
of  dredging  found  to  be  necessary  in  rounding  off  the  junctions  of  the 
dredged  channels  with  deep  water,  in  providing  slopes  for  the  sides  of 
the  dredged  channels,  and  to  provide  for  surveys  and  inspections. 

But  pne  appropriation  has  been  made  for  this  work,  viz: 

By  river  and  harbor  act  of  Augusta,  1882 160,000  00 

The  amount  expeuded  to  .June  30,  1885,  was 50/209  06 

The  condition  of  the  improvement  on  June  30,  1885,  was  as  follows: 

The  lower  channel,  3,610  feet  long,  had  been  dredged  to  a  width  of  200 
feet  and  a  depth  of  10  feet  at  mean  low  water,  from  near  White  Rocks 
to  deep  water  opposite  Little  Nahant;  and  the  upper  chaunel,  6,450 
feet  long,  had  been  dredged  100  feet  wide  and  10  feet  deep  at  mean  low 
water,  from  deep  water  opposite  Sand  Point  to  the  Lynn  Harbor  line. 
About  170,500  cubic  yards  were  removed  by  contract,  which  was  closed 
December  20,  1884.  I 

No  operations  were  in  progress  during  the  fiscal  year  ending  June  30, 
1886,  but  close  comparative  surveys  were  made  of  the  dredged  areas, 
by  which  it  appears  that  no  material  change  has  taken  place  in  the 
channels,  although  in  one  or  two  places  a  slight  decrease  in  width  of 
channel  is  noticed,  owing  to  the  falling  in  of  the  side  slopes,  or  to  in- 
juries caused  by  vessels  getting  aground. 

To  complete  the  work,  including  the  training-wall,  would  require  the 
appropriation  of  $97,000.  But  it  seems  more  desirable  to  repair  and 
complete  the  upper  channel  to  its  full  width  and  depth,  and  to  await 
further  developments  before  building  the  wall.  To  effect  this  will  re- 
quire the  removal  of  about  160,000  cubic  yards  of  material  at  an,e8ti- 
mated  cost  of  $32,000. 

This  work  could  be  advantageously  done  during  the  fiscal  year  ending 
June  30,  1888,  and  for  this  purpose  the  following  appropriations  are 
recommended,  viz: 

For  removal  of  160,000  cubic  yards  of  material  from  the  upper  chaunel, 

making  it  200  feet  wide  and  10  feet  deep  at  mean  low  water,  at  20  cente.  $32, 000 
Contingencies 3,000 

Total : 35,000 

The  balance  available  July  1, 1886,  is  $7,035.09,  part  of  which  will  be 
required  for  surveys,  &c,  leaving  $30,000  to  be  appropriated  to  com- 
plete the  work  so  far  as  now  recommended. 

Lynn  is  a  port  of  entry  in  the  Marblehead  collection  district.  The  nearest  light- 
house is  Egg  Rock  (Nahant)  Light,  distant  about  3  miles. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1886,  have  been  furnished  by  the  collector  of  customs  for  the 
port  of  Marblehead,  Massachusetts. 

Money  statement. 

July  1,  1885,  amount  available $9,790  94 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 2,755  85 

July  1,  1886,  amount  available 7,035  09 

Amount  appropriated  by  act  approved  August  5,  1886 6,  OOO  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 13,  035  09 
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>    *    is  worthy  of  improvement,  and  that  the  work  is  a  public  ne- 
ity." 
General  Thorn's  report,  dated  October  7,  1882,  states  that  tlie  bay 

worthy  of  improvement  and  the  work  one  of  public  necessity. 
The  Chief  of  Engineers,  on  April  24,  1883,  directed  Maj.  C.  W.  Ray- 
ixrad.  Corps  of  Engineers,  to  prepare  plans  and  estimates  for  this  work. 
■  Major  Raymond  reported,  [November  28,  1883,  a  project  for  a  break- 
water, with  rubble-stone  mound,  surmounted  by  a  vertical  wall  of 
aasonry.    The  cost  was  estimated  at  $4,000,000. 

In  the  river  and  harbor  act  of  July  5,  1884,  the  sum  of  $100,000  was 
appropriated  for  this  work,  with  the  proviso — 

That  a  Board  of  three  Engineers,  to  be  appointed  by  the  Secretary  of  War,  shall 
Acide  that  this  point  is  the  oest  location  on  the  coast  between  Boston  and  Portland 
ftrsach  a  harbor,  that  shall  serve  all  the  nsesfor  which  it  may  be  needed. 

The  Board  of  Engineers  constituted  July  28,  1884,  uuder  the  provis- 
ions of  the  act  of  1884,  submitted  reports,  dated  August  23,  1884,  and 
December  11,  1884.  The  decision  of  the  Board  was  that  Sandy  Bay 
Was  the  best  location  on  the  coast,  between  Boston  and  Portland,  for  a 
larbor  of  refuge  of  the  first  class,  and  also  that  the  plans  recommended 
for  the  breakwater  by  Major  Raymond  were  the  best  that  could  be 
adopted. 

On  April  15,  1885,  interested  parties  asked  the  honorable  the  Secre- 
tary of  War  to  direct  operations  to  be  commenced.  They  stated  that 
the  expenditure  of  the  sum  available  would  more  clearly  mark  Avery's 
Ledge,  which  would  be  "a  very  substantial  benefit  to  commerce,"  and 
If  more  funds  were  provided  "one  end  of  the  breakwater  would  be 
already  completed." 

The  subject  was  referred  to  the  local  engineer,  who  stated  that  the 
construction  of  a  pier  on  the  ledge, "  extending  above  high  water,  would, 
without  doubt,  be  a  benefit  to  navigation,  whether  a  breakwater  is  or 
is  not  built  in  the  future." 

On  May  5, 1885,  the  Chief  of  Engineers  submitted  this  report  to  the 
Secretary  of  War,  and  recommended  that  the  local  engineer  be  called 
upon  "for  a  project  of  the  pier  on  Avery's  Ledge,  the  said  pier  to  form 
the  beginning  of  a  breakwater  at  Sandy  Bay,  should  additional  appro- 
priations be  made  by  Congress  for  continuing  its  construction  in  the 
future." 

The  recommendation  was  approved  by  the  Secretary  of  War,  and 
May  20,  1885,  Major  Baymond  submitted  a  project  for  a  solid  stone 
pier  30  feet  in  diameter,  rising  to  12£  feet  above  high  water,  and  to  cost 
$46,000. 

Oti  June  25,  1885,  The  Board  of  Eugineers  reported  that  the  form 
and  dimensions  of  the  pier  proposed  by  Major  Baymond  would  have 
sufficient  stability,  but  believed  that  the  cost  would  be  reduced  by 
building  the  lower  part  of  it  of  concrete  in  situ  inside  of  a  cast-iron 
ring. 

These  several  reports  were  submitted  to  the  Secretary  of  War,  and 
on  the  6th  of  July,  1885,  the  work  of  building  a  pier  to  mark  the  site 
of  the  ledge,  as  well  as  to  form  one  terminus  of  the  proposed  break- 
water, was  ordered  to  be  commenced. 

Surveys  and  preparations  of  the  project  were  in  progress  until  Sep- 
tember 10,  1885,  wheu  it  was  proposed  to  place  on  Avery's  Ledge  two 
large  blocks  of  concrete  which  should  weigh  371  tons.  They  were  to 
be  constructed  on  shore,  and  when  dry  placed  on  the  ledge.  This 
structure  was  to  extend  to  the  level  of  half  tide,  and  was  to  be  sur- 
mouuted  by  an  iron  spindle.    It  was  estimated  to  cost  $6,000.    The 
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balance  of  the  funds  it  was  proposed  to  expend  in  the  conf 
a  portion  of  the  rubble  base  of  the  breakwater,  commend 
from  the  initial  point  and  extending  northward  along'  tbe 
breakwater  for  a  distance  of  about  1,282  feet.  The  top  of 
base  was  to  be  40  feet  wide,  and  in  a  plane*22  feet  below  lo 
This  project  was  approved  by  the  Chief  of  Engineers  Sej 

1885,  except  that  it  was  directed  that  the  concrete  blocks 
rise  higher  than  the  level  of  one  foot  below  mean  low  water. 

On  September  25,  1885,  proposals  were  invited  for  placi 
tons  of  rubble-stone  in  the  breakwater. 

Six  large  buoys  for  service  in  connection  with  the  placing 
crete  blocks  were  moored  round  Avery's  Ledge  by  cotitrac 
August  3,  1885. 

Ranges  on  the  salvages  for  guiding  the  dumping  of  tbe 
also  established. 

On  October  26,  1885,  the  proposals  invited  for  rabble- 
opened.    Eight  bids  were  received,  the  highest  $1.67  per  to 
est  58.3  cents.    On  October  30,  1885,  a  cou tract  was  entere 
the  lowest  bidder,  the  Rockport  and  Pigeon  Hill  Granite 
Chas.  S.  Rogers,  receiver.    Work  was  commenced  by  the 
in  November,  1885,  and  during  the  fiscal  year  they  delive 
tons,  all  of  which  was  dumped  between  stations  340  and  127 

On  March  8,  1886,  proposals  were  invited  for  building  a 
on  Avery's  Ledge  a  concrete  block  to  weigh  approximate! 
Bids  were  opened  April  15,  1886.    Only  one  bid  was  recei 
Mr.  B.  G.  Bailey,  of  New  York,  which  was  for  $7,707.    T 
was  not  of  the  required  form,  and  the  justification  of  the 
was  not  complete ;  it  was  rejected. 

As  the  season  was  too  far  advanced  to  readvertise  the 
admit  of  the  construction  of  a  sufficiently  hardened  block 
its  sinkiag  before  the  approach  of  the  variable  weather  of  a 
plan  of  this  kind  of  base  for  the  pier  was  abandoned,  and 
termined  to  substitute  for  it  a  spindle,  which  was  absolutel 
to  give  a  permanent  range  for  the  convenience  of  the  con 
dumping  stone. 

On  March  11,  1886,  proposals  were  invited  for  a  wrought-i 
8  inches  in  diameter.    The  bids  received  were  opened  March 
contract  awarded  to  the  lowest  bidder,  the  Bridgewater  Iron 
Company.    Their  bid  was  foi  5 J  cents  per  pound.    The  spine 
livered  April  15,  1886. 

On  May  25,  18S6,  sealed  proposals  were  opened  for  drillin 
Avery's  Ledge  aud  erecting  therein  the  irou  spindle.  This 
approved  and  the  contract  awarded  by  Department  letter 

1886,  to  the  second  lowest  bidder,  Mr.  George  W.  Townsend, 
Mass.,  with  whom  ou  the  9th  of  June,  1886,  a  formal  written] 
was  executed  for  this  work. 

Work  under  this  contract  was  commenced  June  18,  but  tbe 
was  unable  to  complete  the  work  during  the  fiscal  year,  o 
favorable  weather.    The  contract  is  still  in  force. 

An  apprehension  having  arisen  that  it  might  be  impracti 
the  hole  in  the  rock  for  the  accommodation  of  the  spindle, 
cided  to  make  an  attempt  to  sink  a  cast  iron  ring,  23  feet  in 
and  6  feet  high,  around  the  initial  point,  to  be  filled  with  cool 
to  form  an  anchorage  for  the  spindle  as  well  as  to  furnish  tb 
the  future  pier.    The  great  desire  was  to  secure  the  erecti 
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spindle,  the  construction  of  the  pier  being  only  a  secondary  considera- 
tion. This  plan  was  likewise  approved  by  the  Department  May  14,  and 
immediately  thereafter  a  contract  was  awarded  to  Messrs.  G.  W.  and 
P.  Smith,  of  South  Boston,  the  lowest  bidders,  for  the  construction  of 
the  iron  shell  at  3  cents  per  pound,  delivered  at  Rockport,  by  July  15; 
and  several  minor  contracts  were  made  for  the  delivery  of  coucrete 
material  and  of  the  timber  for  making  shears  and  other  appliances. 
Work  was  immediately  started  ou  all  these  contracts,  and  good  prog- 
ress has  been  made  in  perfecting  arrangements  for  the  work. 

The  balauce  available  July  1,  1886,  was  $57,817.43.    It  will  be  ap- 
plied to  the  completion  of  the  existing  contract  for  rubble-stone,  to  the 
building  of  the  pier  on  Avery's  ledge,  and  in  marking  the  location  of 
this  submerged  pier  by  an  iron  spiudle. 

In  continuation  of  the  rubble  mound  substructure  of  the  breakwater 
during  the  fiscal  year  ending  June  30,  1888,  $500,000  could  be  advan- 
tageously expended. 

Sandy  Bay  is  situated  in  the  collection  district  of  Gloucester,  Mass.  The  nearest 
light-house  is  Straitsmonth  Light,  situated  on  the  northeast  end  o  Straitsmouth 
Island,  at  the  southeast  side  of  the  entrance  to  the  hay. 

A  letter  from  the  collector  of  customs  at  Gloucester,  Mass.,  which  gives  the  com- 
mercial statistics  of  this  district  for  the  fiscal  year  ending  June  30, 18£6,  is  annexed. 

w 

Money  statement. 


i 


July  1,  18?5,  amount  available 195,659  97 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1885  $25,284  80 

July  1,  1886,  outstanding  liabilities 12,557  74 

37, 842  54 

July  1,  1886,  amount  available 57,817  43 

Amount  appropriated  by  act  approved  August  5,  1886 100, 000  00 

Amount  available  for  fiscal  year  ending  June  30,1887 157,817  43 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1838  500, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  rubble-stone  for  Sandy  Bay  Breakwater ,  Massachusetts,  opened 
October  26,  1885,  by  Maj.  C.  JV.  Raymond,  Corps  of  Engineers, 


No.  •  .  Names  of  bidders. 


i 

1  I  Rockport  Granite  Company  and  Pigeon  Hill  Granite  Company 

2  Charles  H.  Ed  wards 

3  '  John  Cameron 

4  Charles  w.  Parker  and  Isaac  A.  Sjlvester 

5  George  E.  Runyon 

6  Samuel  R.  Camming  and  M.J.  Dady 

7  Charles  Guidet  

S  i  David  V.  Howell  


Price  per 
ton  of  2,000 
pounds. 


$0  58ft 
68 

87 
90 


ill 


1 
1  67 


Contract  was  awarded  to  the  Rockport  and  Pigeon  Hill  Granite  Companies  with 
the  approval  of  the  Chief  of  Engineers. 
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Abstract  of  proposals  for  drilling  hole  in  Avery's  Ledge,  Sandy  Bay,  Cape  Ann,  3fas9aek*> 
sett 8,  and  inserting  an  iron  spindle  therein,  opened  M  ay  24  >  1886,  by  Maj.  G.  L.  Gilletj* 
Corps  of  Engineers, 


Gross 

No. '  Names  of  bidders.  sums  bid  Remarks. 

for  work. 


1  .  , 

2  William  E.  Chapman !      $1,275 

Adoniram  Fairchild 425  j  Proposal  withdrawn  by  permission. 


Hugh  Bowen. 
Edward  McDonald. . . 
George  W.  Townsend 


065 

3,000  j 

000 


f  Contract  was  awarded  to  George  W.  Townsend,  with  the  approval  of  the  Chief  tf 
Engineers. 


commercial  statistics. 

Custom-House,  Gloucester,  Mass.. 

Collector's  Office,  July  7,  188& 

"j Sir  :  A»  requested  in  yonr  favor  of  May  25, 1  send  you  the  following  statistics  in  re 
gard  to  this  district : 

Tonnage  of  district,  495  vessels,  31,437  tons. 

Number  of  vessels  entered  from  foreign  countries 1* 

Number  of  vessels  cleared  to  foreign  countries    115 

Number  of  vessels'  registers  and  enrollments  granted 98 

Number  of  .vessels'  licenses 5M 

Value  of  imports $109,  flf 

Duties  on  imports $  13,827 

Number  of  vessels  boarded  by  inspectors 3,  IK 

f  (These  are  nearly  all  the  vessels  in  the  foreign  and  coastwise  trade,  as  many  of  osr 
local  fishermen  are  not  boarded.) 

There  is  about  50  sail  of  vessels  (fishing  and  coasting)  owned  at  Rockport  (Sandy 
Bay),  and  they  have  3  or  4  foreign  arrivals  each  year  from  Nova  Scotia. 

A  sum  of  money  could  be  expended  to  good  advantage  in  Gloucester  Harbor  ii 
making  improvements  and  removing  rocks. 
Respectfully, 

D.  S.  Prbssox, 

Collector. 
Maj.  G.  L.  Gillespie. 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST  OP 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 


REPORT  Ot  LIEUTENANT-COLONEL  GEORGE  H.  ELLIOT,  CORPS  OF  EN- 
GINEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1886,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


L  Harbor  of  Refuge  at  Hyannis,  Massa- 
chusetts. 
t  Harbor  of  Refuge  at  Nantucket,  Massa- 


10.  Warren  River,  Rhode  Island. 

11.  Newport  Harbor,  Rhode  Island. 

12.  Harbor   of  Refuge  at  Block  Island, 


chusettH.  i  Rhode  Island. 

3.  Wood's  Holl  Harbor,  Massachusetts.        |  13.  Little  Narragansett  Bay,   Rhode  Isl- 

4.  Westport  Harbor,  Massachusetts.  and. 


x  Wareham  Harbor,  Massachusetts. 
B.  Tannton  River,  Massachusetts. 
7.  Pawtucket  River,  Rhode  Island. 


14.  Harbor  of  Refuge  at  Stonington,  Con- 
necticut. 

15.  Pawcatuck  River,  Rhode  Island  and 


9.  Providence    River    and    Narragansett  ,  Connecticut. 

Bay,  Rhode  Island.                                    16.  Removing  sunken  vessels  or  craft  ob- 
it. Green  Jacket  Shoal,  Providence  River,  '  struct  ing  or  endangering  navigation. 

Rhode  Island. 


Engineer  Office,  United  States  Army, 

Neicport,  B.  I.,  July  28,  1886. 

General  :  I  have  the  honor  to  submit  herewith  annual  reports  for 
the  year  ending  June  30, 1886,  for  river  and  harbor  works  in  my  charge. 
I  was  assisted  during  the  year  by  Assistant  Engineer  Norman  W. 
Eayrs. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut  Col.  of  Engineers. 
Brig.  Gen  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


C  i. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  Cape  God,  about  15 
miles  to  the  westward  of  the  heel  of  the  cape,  and  is  an  important  har- 
bor of  refuge.    The  mean  rise  and  fall  of  the  tide  is  about  3$  feet. 

565 
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ORIGINAL  CONDITION.  • 

Before  improvement  it  was  an  open  roadstead,  exposed  to  southerly 
storms. 

PLANS  OF   IMPROVEMENT. 

In  the  years  1827-'38  a  breakwater  of  riprap  granite  1,170  feet  loii 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entraM 
to  which  has  a  depth  of  about  15£  feet.  It  was  not  as  strongly  built  ■ 
we  would  now  build  a  breakwater  in  a  locality  of  like  exposure,  and  a 
the  years  1852-'82  extensive  repairs  were  made  in  increasing  the  widft 
of  its  base  and  the  size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  insufficient  for  many  ve* 
sels  that  seek  the  harbor  for  refuge,  and  the  river  and  harbor  actd 
July  5,  1884,  provided  for  a  preliminary  examination  and  survey  of  tU 
harbor,  with  a  view  of  deepening  it.  The  reports  in  the  case,  withil 
plat  and  an  estimate  of  the  cost  ($45,743.20),  were  printed  iu  House  E*h 
Doc.  No.  96,  Forty  eighth  Congress,  second  session,  and  may  also  be  fooni 
iu  the  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  I,  pages  5MM 
619-'21.  The  commencement  of  this  work  has  been  approved  by  Cot- 
gress  making  an  appropriation  of  $L0,000  therefor  in  the  act  of  August 
5,  1886.  ! 

AMOUNT  EXPENDED   AND  RESULTS   TO  JUNE  30,  1886. 

No  work  has  been  in  progress  during  the  last  fiscal  year.  The  aroooofi 
expended  on  this  work  has  been  $123,276.77,  and  the  breakwater  hit 
been  completed  according  to  the  original  project  and  the  subsequent 
plans  for  strengthening  it. 

OPERATIONS    CONTEMPLATED    FOR   THE  FISCAL    YEAR  ENDING  JT3I 

30,  1887. 

The  execution  of  the  project  before  referred  to,  of  deepening  theai'j 
chorage  area  inside  the  breakwater,  will  be  commenced  at  the  eastenj 
end  of  the  anchorage,  and  the  full  width  of  the  area  proposed  to  toj 
deepened  will  be  carried  to  the  westward  as  far  as  the  appropriation  rf 
August  5,  1886,  will  allow.  i 

Hyannis  Harbor  is  in  the  Barn  stable  collection  district,  aud  Barnstable  isth«nea«* 
port  of  entry.  The  amouut  of  revenue  collected  in  the  last  fiscal  year  was  $l,670Ji 
The  main  value  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest  light-hou»» 
Hyannis  Light ;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  BedfoA 
Mass. 

Money  statement. 

July  1,  1885,  amouut  available $1^^ 

July  1,  ltJ86,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 *** 

July  1,  1886,  amount  available* tf  J; 

Amount  appropriated  by  act  approved  August  5,  1886 10,000  ■ 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,  OHO  fl 

Amount  (estimated)  required  for  completion  of  existing  project 35. 662  & 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    35,68*  w 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

HYANNI8,  JUM  21,  1886. 

Sift :  I  have  the  honor  to  report  the  receipt  of  your  letter  of  the  17th,  aud  have 
gathered  the  following  statistics,  in  compliauce  with  your  request,  for  the  year  1885  : 

IMPORTS. 

Coal  tons.  8,000 

Lnmber feet.  1,750,000 

Cotton bales.  1,000 

&rain  bushels.  108,000 

Lime barrels.  500 

Hay bales.  300 

,      EXPORTS. 

Fish,  iced barrels.  42,000 

Bcbooners  harboring  dnring  year 1, 600 

*       English 150 

American *    ..  1,450 

Dranght feet.  3  to  15 

Tonnage > 25  to  1,000 

fiteaiuers  harboring  dnring  year 210 

Tonnage 75  to  500 

Draught feet.  6  to  13 

There  -would  probably  be  a  larger  number  of  vessels  harbor  here  if  the  harbor  inside 
the  breakwater  was  dredged. 
Very  respectfully, 

Alonzo  F.  Lothrop, 
Keeper  of  Hyannis  Light  Station. 
Lieat.  Col.  George  H.  Elliot. 


C  2. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Nantucket  Harbor  is  the  onlv  one  between  the  harbors  of  Martha's 
Vineyard  (Vineyard  Haven  and  Edgartown)  and  Provincetown,  a  dis- 
tance of  about  100  miles,  except  the  small  harbor  of  Hyannis,  on  the 
other  (the  north)  side  of  Nantucket  Sound,  the  navigation  of  which  is 
intricate  and  dangerous  by  reason  of  numerous  shoals.  Nantucket 
Harbor  has  deep  water  inside,  and  the  object  of  the  improvement  is  to 
make  it  a  harbor  of  refuge  for  vessels  plying:  between  ports  north  and 
south  of  Gape  Cod,  estimated  at  50,000  annually.  In  the  memorial  to 
Congress  on  which  the  first  appropriation  for  this  harbor  of  refuge  was 
based  it  was  stated  that  more  than  500  vessels  had  been  wrecked  in 
the  vicinity  of  the  island. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

♦ 

Before  the  commencement  of  the  present  works  there  was  a  shoal 
about  1£  miles  in  width  outside  the  entrance,  through  which  shoal  the 
channel  or  line  of  best  water  was  only  about  6  feet  deep,  and  very 
crooked,  and  subject  to  changes  in  location. 

PLANS  OF  THE  WORKS. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone 
projecting  from  either  side  of  the  present  entrance  to  the  harbor  for  the 
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parpose  of  concentrating  the  strength  of  the  tidal  currents  and  exea-i 
rating  a  channel  of  15  feet  depth  by  scour,  and,  at  the  places  where  til! 
full  depth  required  will  not  be  reached  by  this  means,  to  complete  the 
work  by  dredging.  A  plan  of  the  works  may  be  found  in  the  Repot 
of  the  Chief  of  Engineers  for  1885,  Vol.  I,  page  578. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1885. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  yen 
ending  June  30, 1885,  including  liabilities  outstanding  at  that  date,  «v 
$100,211.25,  and  the  result  was  the  construction  of  the  west  jetty  tot; 
point  3,955  feet  from  the  shore. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  My 
project  for  the  location  of  the  east  jetty  and  the  completion  of  the  worta 
required  for  making  Nantucket.  Harbor  a  harbor  of  refuge  for  vessel 
of  15  feet  draught  and  less,  with'  certain  modifications  proposed  bythl 
Board  of  Engineers  for  Fortifications  and  Eiver  and  Harbor  Improve* 
ments,  having  been  approved  by  the  Chief  of  Engineers,  advertisement! 
were  issued  for  proposals  for  furnishing  riprap  granite  for  commenc- 
ing the  construction  of  the  east  jetty  and  placing  the  same  in  the  jetty. 
The  proposals  received  and  the  terms  of  the  contract  will  be  found  it  i 
the  appended  table. 

In  September,  1885,  the  right  of  way  to  and  from  the  east  jetty  ty 
land,  the  right  to  connect  it  with  the  shore,  and  to  erect  temporary 
buildings  for  public  purposes  at  the  root  of  the  jetty  were  obtaind 
and  placed  on  record  in  the  office  of  the  register  of  deeds  at  Nantucket 
Work  on  the  jetty  commenced  April  29,  and  continued  until  the  end  of 
the  fiscal  year,  when  it  was  still  in  progress.  The  amount  of  stone  de- 
livered during  the  fiscal  year  was  2,000  tons. 

Careful  surveys  were  made  in  June  last  of  the  bottom  of  the  enfcnuwe 
to  the  harbor  to  determine  what  effect,  if  any,  the  west  jetty  alone  nil 
produced  on  the  bar,  reports  having  been  received  that  the  water  hri 
deepened  and  that  vessels  experienced  much  less  difficulty  last  spring 
than  formerly  in  crossing  the  bar  at  low  tide.  Our  survey  fully  con- 
firmed these  reports. 

The  lighting  of  the  end  of  the  west  jetty,  which,  until  the  twojettiei 
are  completed  and  a  lighthouse  is  erected  on  one  of  them,  will  be  a  sonite 
of  danger  to  vessels  entering  and  leaving  the  port  at  night,  was  faith- 
fully attended  to  during  the  year. 

Mr.  Thomas  A.  Churbuck  was  local  inspector  of  the  work  of  construc- 
tion of  the  east  jetty. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR   AND    RESULT* 

TO  JUNE  30,   1886. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1886,  was  $5,620.87.  The  east  jetty  was  com- 
menced aud  fully  completed  to  a  distance  of  120  feet  from  the  initial 
point  on  the  shore,  which  is  the  outer  end  of  the  middle  of  the  three 
northwest  spurs  built  on  Goatue  Beach  some  years  ago,  and  the  found* 
tiou  was  laid  and  the  jetty  partially  completed  for  an  additional  distance 
of  100  feet.    The  crossing  of  the  deep  flood-tide  channel,  which  ran  near 
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and  parallel  to  the  shore  of  Coatue,  made  the  construction  of  this  part 
of  the  jetty  comparatively  slow. 

Although  but  little,  if  any,  effect  had  been  expected  before  the  two 
jetties  should  have  been  extended  until  they  should  become  parallel 
and  contract  the  channel  to  the  width  contemplated,  viz,  1,000  feet,  it 
was  found  in  the  survey  just  referred  to  that  on  a  line  from  Braut  Point 
to  the  present  end  of  the  west  jetty  the  least  depth  of  water  was  nearly 
1J  feet  greater  than  at  the  time  of  our  previous  survey,  and  vessels 
had  less  difficulty  in  entering  and  leaving  the  harbor. 

It  is  believed  that  the  channel  depth  would  already  be  much  greater 
except  for  the  "Hog  Backs,"  or  slight  elevations  of  the  bottom,  covered 
with  strong  sea  weed  which  protects  the  sand  from  scour.  When  the 
channel  has  become  somewhat  more  contracted  by  the  extension  of  the 
east  jetty,  I  design  to  harrow  the  bottom  in  the  line  of  deepest  water 
by  the  aid  of  a  steamer,  for  the  purpose  of  breaking  up  the  roots  of  this 
sea-weed  and  stirring  up  the  saud  in  order  to  facilitate  the  action  of 
the  strengthened  tidal  current  upon  it.  The  indications  are  that  in  this 
way  a  considerable  deepening  of  the  water  in  the  channel  will  be  pro- 
duced long  before  the  final  contraction  of  the  channel  to  the  width  con- 
templated for  it. 

WORK  REQUIRED  TQ  BE    DONE    TO  COMPLETE    THE    EXISTING  PRO- 
JECT. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the 
completion  of  the  east  and  west  jetties,  and  the  excavation  by  dredging 
of  so  much  of  the  channel  as  will  not  be  excavated  by  tidal  scour. 

OPERATIONS    CONTEMPLATED  FOR   THE  FISCAL    TEAR  ENDING  JUNE 

30,  1887. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1886, 
and  the  appropriation  made  by  the  act  of  August  5, 1886,  to  the  exten- 
sion, as  far  as  possible,  of  the  east  jetty. 

Nantucket  is  in  the  Nantucket  collection  district,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  in  the  last  fiscal  year  was  $185.02.  The  value  of  the  har- 
bor is  mainly  as  a  harbor  of  refuge.  The  nearest  light-houses  are  Nantucket  Cliff  and 
Brant  Point  lights.  The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bed- 
ford, Mass. 

Money  statement 

July  1,  1885,  amount  available $9,788  75 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $3,048  81 

July  1,  1886,  outstanding  liabilities 2,572  06 

5, 620  87 

July  1,  1886,  amount  available 4,167  88 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 19, 167  88 


'  Amount  (estimated)  required  for  completion  of  existing  project 250, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  furnishing  riprap  granite  for  the  east  jetty  at  Nantucket,  Jfsw- 
and  placing  the  same  in  the  jetty,  received  at  Engineer  Office,  United  States  Army,  Nexperi, 
R.  L,  in  response  to  advertisement  dated  September  26,  1885,  and  opened  at  Igo'efok, 
noon,  on  the  17th  October,  1885. 


No. 


Name  and  address  of  bidder. 


1 
2 
3 

4 
5 


Chas.  H.  Edwards,  Qninoy,  Mass 

John  A.  Booker,  Jersey  City,  N.  J 

Wm.  H.  Molthrop  &  Co.,  New  London,  Conn 

James  Scnlly,  Groton,  Conn 

James  V.  Luce,  East  Lyme,  Conn 


Remarks. 


Work  to  be  commenced  within  m 
month  after  signing:  of  contract,  exalt 
otherwise  agreed  in  writing,  sad  t»W 
finished  on  or  before  Jnne  30, 1886. 


Contract  awarded  to  C.  H.  Edwards,  with  the  approval  of  the  Chief  of  Engioeeo, 
and  dated  October  26,  1885.  Time  of  commencement  extended  to  April  1,  1886,  ui 
time  of  completion  to  August  31,  1886. 


commercial  statistics. 

Custom-House,  Nantucket,  Mass., 

Collector's  Office,  June  30,  1886. 

Sir:  In  compliance  with  vour  letter  of  Jnne  17,  1886,  I  inclose  you  herewith |» 
statement  of  imports  into  this  port  during  the  last  fiscal  year;  also  a  statement rf 
tounage.  The  amount  of  revenue  collected  at  this  office  during  the  past  year  aggre- 
gates the  sum  $185.02. 

I  have  the  honor  to  remain  your  obedient  servant, 

Albert  A.  Gardner, 

Collector. 

Lieut.  Col.  George  H.  Elliot. 


Aggregate  amount  of  imports  for  the  year  ending  June  30,  1886. 


Coal,  hard tons . , 

Coal,  gas do..: 

Railroad  sleepers pieces.. 

Grain bushels. . 

Flour barrels . . 

Hay —  tons . . 

Lumber feet.. 


8,750  !  Brick number..     »5,« 


200 

3,600 

27,000 

4,500 

175 

1, 800, 000 


Lime casks.. 

Cement do....  271 

Wood cords..  « 

Salt pounds..  14*» 

General  merchandise tons . .  *.*• 


About  218  vessels  entered  our  harbor  during  the  past  year  of  the  following  class- 
fioation : 


Schooners 

Sloops 
23  '  Steamers 
7     Barges 
48  |  Yachts,  of  various  sizes,  and  rigs 


Very  respectfully, 


Albert  A.  Gardner, 

Collector* 
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c3. 

» 

IMPROVEMENT  OF  HARBOR  OF  WOOD'S  HOLL,  MASSACHUSETTS. 

This  harbor  is  on  the  north  side  of  Vineyard  Sound,  and  is  divided 
into  Great  Harbor  and  Little  Harbor.  The  name  "  Wood's  Holl "  is 
also  applied  to  the  adjoining  strait  which  connects  Vineyard  Sound 
with  Buzzard's  Bay.  The  site  of  the  works  now  under  construction  is 
Great  Harbor,  Wood's  Holl.  The  rise  and  fall  of  the  tide  is  about  2 
feet. 

ORIGINAL  CONDITION. 

Before  improvement,  the  site  of  the  present  works  was  a  submerged 
point  of  laud  exteuding  from  the  shore  of  the  harbor. 

PLANS  OF  IMPROVEMENT. 

The  adopted  project  for  the  improvement  of  Great  Harbor,  Wood's 
Holl,  was  for  the  construction  of  retaining-walls  on  the  shore,  a  hollow 
pier  and  wharves  for  the  use  of  the  United  States  Fish  Commission,  and 
to  serve  also  as  a  coaling  station  for  vessels  of  the  Revenue  Marine  and 
other  branches  of  the  public  service,  and  as  a  u arbor  of  refuge.  A  plan 
of  the  works  may  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1884,  Vol.  I,  page  698. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1886. 

The  amount  expended  on  these  works  to  June  30,  1885,  including 
liabilities  outstanding  at  that  date,  was  $77,842.66  The  retaining  and 
pier  walls  and  the  dredging  of  the  interior  of  the  hollow  pier  and  the 
berths  for  public  vessels  had  been  completed,  and  the  coal,  the  west, 
and  the  cross  wharves  had  been  essentially  completed. 

OPERATIONS  DURING  THE  LAST  FISCAL   YEAR. 

^For  want  of  funds  no  work  has  been  in  progress  during  the  last  fiscal 
year. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  for  the  completion  of  the  project  for  the  improve- 
ment of  Great  Harbor,  Wood's  Holl,  is  the  construction  of  the  south 
and  east  wharves.  In  the  strait  of  Wood's  Holl  there  is  a  large  and 
dangerous  rock  which  is  to  be  removed. 

OPERATIONS    CONTEMPLATED  FOR  THE    FISCAL   YEAR  ENDING   JUNE 

30,  1887. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1886, 
and  the  appropriation  made  by  the  act  of  August  6, 1886,  to  the  con- 
struction of  the  south  and  east  wharves,  and  the  removal  of  the  dan- 
gerous rock  in  the  strait  of  Wood's  Holl,  just  referred  to. 

Wood's  Holl  is  in  the  Barnstable  collection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  in  the  last  fiscal  vear  was  at  Barn- 
stable $1,670.92,  and  at  New  Bedford  $48,361.08.  The  nearest  light-house  is  Nobsa 
Light ;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 
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Money  statement 

July  1,  1885,  amount  available $64  fc 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 17  ft 

July  1,  1886,  amount  available 45  ft 

▲mount  appropriated  by  act  approved  August  5,  1886 14, 500  8; 

Amount  available  for  fiscal  year  ending  June  30,  1887 14,546  95 


commercial  statistics. 

Pacific  Guano  Company, 

Wood's  Holl,  Mass,  June  30,  18*. 

Dear  Sir  :  In  reply  to  your  favor  of  the  17th  instant,  we  send  the  following  sUi*» 
ment  in  regard  to  the  commerce  and  navigation  of  this  place. 
There  have  been  received  during  the  past  year — 


Articles.  Quantity. 


Xarf 


Coal 6,500 tons...  S 

Barrels 1,300  barrels  I 

Lumber 583,000  feet  * 

Hay,  lime,  brick,  spiles,  and  wharf  material I 

• 

and  there  have  been  received  and  shipped  128  cargoes  phosphate  rock,  brimstone, 
nitrate  of  soda,  fish  scrap,  and  other  fertilizing  materials  and  completed  fertilize* 
aggregatiag  49,000  tons,  in  sailing  vessels  of  from  100  to  1,200  tons,  and  one  foreigi 
steamer  of  2,600  tons. 

There  have  also  been  shipped  3,000  barrels  of  fish  and  other  general  merchandii, 
and  produce  by  lines  of  Bteainers  to  New  Bedford,  Martha's  Vineyard,  and  NantoeW 
besides  all  the  materials  and  supplies  which  Martha's  Vineyard  and  Nantucket  r 
ceive  from  the  interior  via  the  Old  Colony  Railroad. 

Our  harbors  are  in  constant  use  throughout  the  year  by  fishing  vessels,  yaebft, ' 
coasters,  and  wrecking  steamers  as  a  harbor  of  refuge. 
Yours,  truly, 

Asa  Shitericl 

Lieut.  Col.  George  Elliot. 


C4- 

IMPROVEMENT  OF  WESTPORT  HARBOR,  MASSACHUSETTS. 

Westport  Harbor  is  an  estuary  of  a  bay  lying  between  ^Narragansett 
Bay,  Rhode  Island,  and  Buzzard's  Bay,  Massachusetts.  This  is  a  ne* 
work,  and  no  appropriation  had  been  made  for  it  until,  by  act  approved 
August  5, 188(5,  Congress  appropriated  $1,000  "for  sand-fence."  The 
late  General  Warren,  then  in  charge  of  this  district,  in  reporting,  De- 
cember 12,  1878,  od  the  survey  which  he  had  made  in  accordance  with 
section  2  of  the  act  of  Julie  18, 1878,  stated  that  "the  wearing  of  Hone 
Neck  Point  (on  the  north  side  of  the  entrance)  could  be  prevented  by 
small  saud  catch  jetties,  and  these  could  be  gradually  prolonged  so  « 
to  narrow  the  space  opposite  and  increase  the  average  depth"  (of  the 
channel);  and  named  $1,000  as  the  amount  that  could  reasonably  be 
expended  in  this  way.  It  is  supposed,  therefore,  that  the  $1,000  ftp 
propriated  by  the  act  of  August  5,  1886,  are  intended  for  the  construc- 
tion of  the  sand-catch  jetties  recommended  by  the  late  General  Warren, 
and  the  funds  will  be  expended  accordingly. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $1,00000 
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IMPROVEMENT  OF  WARE  HAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Buzzard's  Bay.  The  object 
of  the  improvement  is  to  deepen  and  widen  the  channel  leading  from 
Buzzard's  Bay  to  Wareham ;  the  industries  of  which  and  of  several 
towns  in  the  vicinity  with  which  it  is  connected  by  rail  are  chiefly  the 
manufactures  of  iron,  and  depend  largely  on  transportation  by  water  of 
the  material  used  therein.  The  commerce  of  Wareham  is  carried  on  in 
sailing  vessels,  and  the  channel  is  to  be  made  a  beating  channel  for 
such  vessels.  Another  object  of  the  improvement  is  in  the  raising  of 
Long  Beach,  over  which  the  sands  from  the  bay  were  washed  into  the 
harbor.    The  mean  rise  and  fall  of  the  tide  is  4  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand-spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

PLANS  OF  IMPROVEMENT. 

The  original  approved  project  of  1871  for  the  improvement,  and  its 
subsequent  modifications,  provides  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth — 10  feet — as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which  a 
large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm 
waves  and  currents  and  to  hold  it  there,  in  order  to  prevent  the  filling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

A  plat  of  Wareham  Harbor,  showing  the  lines  of  the  channel  now 
being  excavated,  may  be  fouud  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  Vol.  I,  page  586. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,   1885. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1885,  including  liabilities  outstanding 
at  that  date,  was  $56,467.43,  and  the  result  was  *  channel  through  and 
above  the  upper  bar  to  the  wharves  with  a  width  of  not  less  than  100 
feet  and  a  depth  of  10  feet  at  mean  low  water.  A  large  part  of  the  work 
on  the  lower  reaches  of  the  channel  had  beeu  done  and  the  river  oppo- 
site the  wharves  had  been  deepened  to  9  feet  below  mean  low  water. 
Long  Beach  was  raised  above  high-water  storm-tides,  except  in  a  few 
places,  so  that  the  major  part  of  the  wash  of  sand  into  the  improved 
channel  inside  the  beach  had  been  stopped. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginniug  of  the  last  fiscal  year  the  work  of  dredging  the 
channel  was  in  progress  uucler  the  contract  with  the  Atlantic  Dredg- 
ing Company,  of  Brooklyn,  N.  Y.,  which  was  described  in  the  last  an- 

38  E 
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nual  report.  It  continued  to  August  5,  1885,  ft  hen  the  contract 
completed.  The  amount  of  material  removed  from  the  beginning  of  tht 
fiscal  year  was  43,444  cubic  yards  of  dredged  material  and  2.24  cubit 
yards  of  bowlders,  all  of  which  was  carried  to  the  dn  in  ping  ground  be- 
tween Abiel's  Ledge  and  Dry  Ledge,  in  Buzzard's  Bay.  New  bound* 
were  placed  to  mark  the  channel-lines  of  the  entire  improvement,  an4 
small  repairs  were  made  during  the  year  to  the  stone  and  brush  pro- 
tective works  at  Long  Beach  damaged  by  the  storms  of  the  winter  ofi 
1885-?86.  *  J 

The  lumber  of  the  old  sand-catch  fence  at  Long  Beach,  destroyed  ■ 
the  great  storm  of  January  9,  was  sold  at  auction  March  31,  after  dm 
advertisement,  and  the  proceeds  were  deposited  in  the  Treasury. 

Mr.  Thomas  A.  Churbuck  was  local  inspector  of  the  work. 

AMOUNT    EXPENDED    DURING    LAST  FISCAL   YEAR  AND    RESULTS  » 

JUNE  30,  1880. 

The  amount  expended  during  the  last  fiscal  year  was  $8,485.21.  The 
chanuel  in  the  upper  part  of  the  harbor  in  front  of  the  wharves  was 
carried  to  its  full  width  and  completed,  and  about  one-half  of  the  fir* 
reach  below  the  wharves  was  excavated  to  its  full  depth  of  10  feet  be- 
low mean  low  water.  This  reach  includes  the  heaviest  cutting  in  the 
entire  improvement.  The  ruling  depth  of  the  approaches  to  Warehaa 
has  now  beeu  increased  from  7  to  9  feet,  and  the  chanuel  has  beei 
greatly  widened  in  all  the  reaches,  especially  in  the  main  reach  hetor| 
the  wharves.  Vessels  of  larger  draught  can  be  carried  to  Wareham  tbtf 
formerly,  and  the  increase  in  width  of  channel  is  already  a  great  help* 
all  vessels  In  beating  in  and  out  of  the  harbor. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJBCt 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  channel  to  its  full  width  and  depth  from  the  point  to  which  i 
was  carried  by  the  last  contract  down  to  the  deep  water  above  Loof 
Beach.  There  will  also  be  required  the  expenditure  of  a  few  hundred 
dollars  more  in  the  further  building  up  of  Loug  Beach. 

OPERATIONS   CONTEMPLATED  FOR   THE    FISCAL   YEAR  ENDING  JT3CB 

30,  1887. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  ISA 
and  the  appropriation  made  by  the  act  of  August  5,  1886,  to  carrying 
on  the  work  according  to  the  approved  project  as  far  as  the  funds  wifl 
adroit* 

Wareham  is  in  the  New  Bedford  collection  district.  New  Bedford  is  the  nemrf 
port  of  entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  was  $48,38l.& 
The  nearest  light-houses  are  Bird's  Island  and  Wind's  Neck  lights.  The  nearest  for- 
tification is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,  1885,  amount  available $8,5®  & 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  pf  liabilities 
outstanding  July  1,  1885 8,4-6« 

July  1,  1886,  amount  available 47  4f 

Amount  appropriated  by  act  approved  August  5, 1886 15,000* 

Amount  available  for  fiscal  year  ending  June  30,  1887 15, 017  46 
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f  Amount  (estimated)  required  for  completion  of  existing  project $4,050  00 

J  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1886      4, 050  00 
y  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Wareham,  Mass.,  July  10, 1886. 

Sir  :  Replying  to  your  inquiry  referring  to  the  commercial  statistics  of  Wareham 
Harbor,  I  have  the  honor  to  write  that  I  learn  of  no  such  changes  in  its  commerce 
since  the  date  of  my  advices  to  you  iu  that  respect  of  last  year  as  will  materially 
alter  the  carefully  prepared  statements  that  appear  in  your  official  reports  for  1884 
and  1885  upon  the  improvement  of  this  harbor.  An  increase  of  commerce  iu  some 
staple  articles  is  apparent  here,  but  it  is  not  an  equivalent  for*the  decrease  incident  to 
the  general  depression  in  the  manufacture  of  iron  commodities.  The  commerce  of  this 
port  has  plainly  been  stimulated  by  the  intended  improvements  in  its  navigation,  but 
the  benefits  and  great  utility  of  these  improvements  cannot  be  realized  fully  until 
the  completion  of  the  work  throughout  as  projected. 
Very  respectfully, 

Gerard  C.  Tobey. 
George  H.  Elliot, 

Lieut  Col.  of  Engineers,  U.  S.  A. 


C  6. 

IMPROVEMENT  OP  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Massachusetts,  and  empties  into 
Mount  Hope  Bay,  a  name  given  to  that  part  of  Narragausett  Bay  lying 
mainly  in  Massachusetts.  It  is  about  44  miles  in  length,  measured 
along  its  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requires 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy 
articles  for  its  extensive  manufactures,  dependent  largely  on  water 
transportation,  so  that  vessels  of  11  feet  draught  can  reach  the  city  at 
high  water.  The  rise  and  foil  of  the  tide  before  improvement  was  5£ 
feet  at  Dighton  and  3.4  feet  at  Taunton. 

ORIGINAL  CONDITION. 

» 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons 
burden  was  as  large  as  could  go  up  to  Taunton. 

PLANS  OP  IMPROVEMENT. 

The  approved  project  of  1871  and  its  subsequent  modifications  pro- 
vides for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  ship-yard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet 
deep  from  the  ship-yard  down  to  and  through  the  Needles  and  Briggs's 
Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width  and  12 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton  the 
channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  esti- 
mated from  high  water.    The  ledge  which  crosses  the  bottom  of  the 


596        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  CJ.  S.  ARMY. 

river  at  Peter's  Point,  and  the  numerous  bowlders  which  lay  on  tht 
bottom  and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  t* 
removed. 

A  plat  of  the  river,  showing  the  improved  channel,  was  published 
in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1884,  page  606. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1885. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the  don 
of  the  fiscal  year  ending  June  30, 1885,  including  liabilities  outstanding 
at  that  date,  was  $134,470.44. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  only 
be  dredged  between  the  bridge  at  Weir  and  the  ship-yard  on  accounts 
interfering  with  private  property,  and  that  on  account  of  the  hardattt 
and  depth  of  the  material  at  the  sides  the  80-foot  channel  was  notk 
all  cases,  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed. 

The  major  part  of  dredging  below  the  bridge  had  been  done,  bat  this 
part  of  the  channel  still  lacked  in  width  at  some  places.  The  channel 
had  been  cleared  of  bowlders  from  Taunton  down  to  Berkley  Bridge. 
The  work  of  uncovering  the  ledge  at  Peter's  Point  preparatory  to  its 
removal  had  been  commenced. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

* 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  undffj 
a  contract  with  J.  H.  Fenner,  of  Jersey  City,  N.  J.,  described  in  tirtj 
last  Annual  Report,  for  cutting  a  channel  12  feet  deep  and  100  feet  wide! 
through  the  ledge  at  Peter's  Point,  and  excavating  by  dredging  a  chan- 
nel of  the  same  dimensions  between  the  upper  part  of  "The  Nook"  and; 
Dighton.    The  work  of  uncovering  the  ledge  at  Peter's  Point  by  »| 
moving  the  overlying  bowlders  and  gravel  was  completed  in  August, 
1885?  when  a  very  careful  survey  was  made  to  determine  the  cubic  eofr 
tents  of  the  prism  of  rock  to  be  excavated,  to  serve  as  a  basis  for  pay- 
ment to  the  contractor  when  the  ledge  work  should  be  completed.   The 
blasting  and  removal  of  the  ledge  was  then  commenced,  and  has  con- 
tinued until  the  end  of  the  fiscal  year  with  the  exception  of  a  suspen- 
sion during  the  winter  on  account  of  ice,  and  other  suspensions  by  rea- 
son of  damages  to  the  contractor's  plant.    The  major  part  of  the  mate- 
rial blasted  in  the  eastern  half  of  the  channel  has  been  dredged,  and 
deposited  in  the  form  of  a  half-tide  dam  running  from  Reuben's  Island 
to  the  west  shore  of  the  river,  with  the  view  of  accelerating  the  current 
in  the  dredged  channel  off  and  above  Dighton  and  preventing  depos- 
its in  this  part  of  the  channel.    During  the  year  surveys  were  made  of 
the  channel  between  Church's  Wharf  and  Berkley  Bridge,  of  Pioneer 
Bock  and  the  shoal  at  the  mouth  of  Three-mile  Biver,  and  examinations 
were  made  of  the  channel  at  "  Burt's  Turn"  and  between  North  Digit- 
ton  and  Weir.    The  contract  with  Mr.  Fenner  has  been  extended,  with 
the  approval  of  the  Chief  of  Engineers,  to  September  1, 1886.    Mr.  C 
O.  Abell  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR,  AND  RESULTS 

TO  JUNE  30,  1886. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1886,  was  $2,917.95.  All  of  the  bowlders  and 
gravel  overlying  the  ledge  at  Peter's  Point  within  the  lines  of  the  pro- 
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posed  channel  have  been  removed;  the  work  of  blasting  the  ledge  has 
been  nearly  completed;  the  major  part  of  the  broken  rock  has  been 
removed  by  dredging,  and  the  half-tide  dam  between  Reuben's  Island 
and  the  west  shore  of  the  river  has  been  essentially  completed.  The 
ruling  depth  of  water  in  the  river  has  been  increased  from  5  to  11  feet 
at  mean  high  water,  and  vessels  of  11  feet  draught  can  now  reach  Taun- 
ton, at  the  head  of  navigation. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT* 

There  remains  to  be  done  to  complete  the  existing  project  the  com- 
pletion of  the  removal  of  the  ledge  at  Peter's  Point;  the  completion  of 
the  dredging  of  the  channel  between  Berkley  Bridge  and  Dighton,  and 
widening  and  deepening  at  a  few  points  above  the  bridge,  for  all  of 
which  it  is  hoped  the  funds  now  available  will  be  sufficient. 


OPERATIONS    CONTEMPLATED  FOR    THE 

30,  1887. 


FISCAL  YEAR  ENDING  JUNE 


It  is  proposed  to  devote  the  remainder  on  hand  July  1, 1886,  to  the 
completion  of  the  removal  of  the  ledge  at  Peter's  Point,  and  to  the  en- 
largement by  dredging  of  the  remainder  of  the  channel  between  Dighton 
and  Berkley  Bridge  as  well  as  above  the  bridge. 

Taunton  River  is  in  the  Fall  River  collection  district.  Fall  River  is  the  nearest  port 
of  entry.  The  amount  of  revenue  c  >1  lee  ted  in  the  last  fiscal  year  was  $16,645.  The 
nearest  light-house  is  the  Borden  Flat  light-house.  The  nearest  fortification  is  Fort 
Adams,  Newport  Harbor,  Rhode  Island. 

Money  statement 

Jnly  1,  1885,  amount  available $22,529  56 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $2,130  46 

July  1,  1886,  outstanding  liabilities 787  49 

2,917  95 

July  1, 1886,  amount  available 19,611  61 


COMMERCIAL  STATISTICS. 

Taunton,  July  10,  1886. 

Dear  Sir:  In  reply  to  yours  of  the  9th  we  will  inclose  to  you  the  following  com- 
mercial statistics : 


Articles. 


Lumber  feet.. 

Grain bushels.. 

Flour barrels . . 

Coal    tons.. 

All  other  kinds  of  merchandise.,  tons.. 


Quantity. 


11, 000, 000 

1,238,000 

40,000 

240,000 

20,000 


Articles. 


Metals  of  all  kinds  tons. 

Cotton  bales. 

Molding-sand tons. 

Clay tons. 


Quantity. 


39,000 
25,500 
22,000 
28,000 


There  are  owned  in  Taunton  forty-four  schooners,  whose  total  carrying  capacity  is 
nearly  35,000  tons.  There  are  also  belonging  to  Taunton  nine  coal  barges  with  a  total 
carrying  capacity  of  10,000  tons.  A  largo  part  of  the  above  vessels  and  all  the  barges 
go  to  Taunton  with  a  part  and  in  many  cases  with  a  full  cargo.  In  additiou  to  this 
there  are  four  large  boats  constantly  employed  on  the  river  and  one  or  two  pleasure 
boats  and  barges. 
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The  population  of  Taunton  has  increased  about  1,200  in  the  last  year,  and  thel 
ness  on  the  river  is  constantly  increasing. 

In  addition  to  the  above  allow  us  to  say  that  previous  to  February  of  the  cui 
y.^ar  the  channel  which  has  been  deepened  and  widened  since  the  commencement 
the  last  improvement  on  the  river,  has  not  filled  in  to  any  extent.    In  February  ~ 
this  section  of  country  was  visited  by  a  terrible  flood,  being  the  most  severe  of  i 
thing  of  the  kind  for  at  least  one  hundred  years.    After  the  flood  *ent  down,  it 
found  that  in  many  places  (one  in  particular  a  short  way  below  Weir  Village) 
ohau  nel  had  been  tilled  in  2  or  3  feet.   We  hope  these  shoals  may  be  removed  as  quickly 
as  possible  and  that  the  channel  in  the  bends  of  the  river  may  be  widened. 
Yours,  truly, 

Staples  &  Phillips. 

Col.  Geo.  H.  Elliot. 


C7. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  River,  an  arm  ft 
Providence  River,  extends  from  Providence  to  Pawtucket,  a  city  whtt 
has  a*population  of  about  23,000,  and  extensive  manufactures,  dependiig 
largely  on  water  transportation.  The  object  of  the  improvement  is  taj 
widen  and  deepen  the  channel  leading  to  Pawtucket,  so  that  vessels  dj 
12  feet  draught  can  reach  that  city  at  mean  low  water.  The  mean  list 
and  fall  of  the  tidfe  is  about  5  feet. 

ORIGINAL  CONDITION.  f 

Before  improvement,  the  channel  in  the  river  had  a  ruling  depth  rf 
about  5  feet  at  mean  low  water. 

PLANS  OF  IMPROVEMENT. 

The  original  project  as  modified  in  1883  provides  for  the  excavatioft 
by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  lot 
water  from  the  deep  water  above  Red  Bridge  to  the  ledge  opposite 
Grant  &  Co.'s  Wharf  at  Pawtucket ;  thence,  the  deepening  by  blasting 
of  the  channel  through  the  ledge  to  Pawtucket  Bridge  to  the  santf 
depth  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  wtf; 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page; 
606. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1885. 

The  amount  expended  to  June  30, 1885,  was  $52,718.44.  The  channel 
had  been  excavated  under  the  original  project  to  a  width  of  75  feet  and 
a  ruling  depth  of  7  feet  at  mean  low  water.  A  contract  had  been  made 
for  deepening  and  widening  this  channel  according  to  the  modified  plan 
of  1883,  but  the  work  had  not  been  commenced. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  A 
contract,  described  in  the  last  Annual  Report,  had  been  made  in  Octo- 
ber, 1884,  with  Elijah  Brainard  and  Thomas  H.  Benton,  of  New  Yorfc 
for  dredging  a  channel  12  feet  deep  and  100  feet  wide  from  the  deep 
water  just  above  Red  Bridge  as  far  towards  the  city  of  Pawtucket  as 
the  available  funds  would  pay  for,  but  the  work  was  not  to  be  com- 
menced until  the  old  Washington  Bridge  across  the    river  near  its 
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moath?  which  formed  such  an  obstruction  to  navigation  as  would  inter- 
fere with  the  passage  of  tows  of  the  dredged  material,  should  be  re- 
moved.   This  delayed  the  commencement  of  the  woik  till  August  7, 

1885,  from  which  time  it  was  continued  until  December  7,  when  the  work 
was  suspended  for  the  winter  by  ice,  and  it  was  resumed  on  April  9, 

1886.  The  time  of  completion  of  the  contract  was  extended  by  author- 
ity of  the  Chief  of  Engineers  to  June  7,  1886.  It  was  completed  May 
28, 1886,  212,734.57  cubic  yards  of  material  having  been  removed  dur- 
ing the  fiscal  year.  In  November,  1885,  a  series  of  observations  of  the 
rise  and  fall  of  the  tide  at  Pawtucket  was  made  for  future  determina- 
tions of  the  effect  of  the  enlargement  of  the  water-way  on  the  tides  at 
that  place.    Mr.  Johu  S.  Engs,  jr.,  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR,    AND  RESULTS 

TO  JUNE  30,   1886. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1886,  was  $49,241.02.  The  new  channel,  12  feet 
deep  and  100  feet  wide  with  wide  enlargements  at  the  bends,  has  been 
carried  from  its  mouth  at  the  deep  water  just  above  lied  Bridge,  a  dis- 
tance of  about  8,740  feet,  or  to  a  point  about  1,000  feet  above 'a  line 
drawn  from  Bucklin  Island  to  Swau  Poiut  Wharf. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river  and  gives  much  satisfaction.  A  ruling  depth 
of  about  6  feet  can  be  carried  from  the  upper  end  of  our  present  work 
to  Pawtucket. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  yet  to  be  done  is  to  excavate  by  dredging  the  channel  12 
feet  deep  aud  100  feet  wide  from  the  point  to  which  the  last  contract 
carried  it  to  a  point  opposite  Grant  &  Company's  Wharf,  and  from 
thence  to  Pawtucket  Bridge  to  deepen  the  channel  through  the  ledge 
to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL  YEAR  ENDING   JUNE 

30,  1887. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1886, 
and  the  appropriation  made  by  the  act  of  August  5,  1886,  to  the  exca- 
vation by  dredging  of  the  upper  reaches  of  the  new  channel,  and,  if  the 
funds  will  admit,  to  the  commencement  of  the  work  on  the  ledge  which 
lies  in  the  channel  off  Pawtucket. 

Pawtucket  is  in  tbe  collection  district  of  Providence,  and  that  port  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year 
was  $180,933.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest  fortifi- 
cations are  Fort  Adams,  Newport,  Rhode  Island,  and  the  fort  on  Dutch  Island,  Rhode 
Island. 

Money  statement. 

July  1,  1885,  amount  available $49,287  52 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1885 $49,217  27 

July  1,  1886,  outstanding  liabilities 23  75 

49,241  02 

July  1,  1886,  amount  available 46  50 

Amount  appropriated  by  act  approved  August  5, 1886 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 30, 046  50 


r 
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Amount  (estimated)  required  for  completion  of  existing  project $302,478 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,188a     75,090 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


KRCIAL  STATISTICS. 


Pawtucket  Business  Men's  Association, 

Pawtucket,  Jul*  20, 1866. 

Dear  Sir  :  Your  letter  of  the  17th  ultimo  to  the  President  of  this  association  is 
relation  to  improvements  of  Pawtucket  River  was  received  in  due  time.  In  nil 
absence  I  will  simply  state  the  statistics  collected  by  the  committee  from  this  asso- 
ciation in  1883  were  substantially  accurate,  and  correct  for  the  last  year  if  about  10. 
per  cent,  be  added  to  the  same. 
Yours,  very  respectfully, 

A.  K.  Goodwin, 
Vice  President  Pawtucket  Business  Men's  Associate*. 
,  Lieut.  Col.  George  H.  Elliot, 

Corps  of  Engineers,  U.  S.J. 


COMMUNICATIONS  FROM  THE  PAWTUCKET,  R.   I.,  BU8INESS  MEN'S  ASSOCIATION'. 

1. 

Pawtucket,  R.  I.,  June  14, 1S& 

Dear  Sir:  Your  favor  of  May  22,  addressed  to  the  Pawtucket  Business  Men's  At- 
sociation,  was  duly  received,  and  the  undersigned,  a  committee  appointed  by  aid 
association  to  obtain  the  information  desired,  most  respectfully  submit  the  following 
statistics  of  the  commerce  in  Pawtucket  River  for  the  year  1882: 

« 

imports. 


Articles. 


Coal tons. 

Iron do.. 

Gravel do.. 

Clay ; do.. 

North.  River  stone do.. 

Paving-stone do. 


Qnantity. 


88,000 

5,300 

300 

60 

600 

240 


Brick ;    2,000,000 


Articles. 


Ammonia  water barrels 

Lime     do..! 

Cement do.. 

Longlamber feet. 

Short  lumber,  as  shingles,  laths,  olap- 

boards,  <fcc.  

Spool  lumber  (about) feet .-. 


Quantity. 


&0.M 

3,018,2 
2,  OB,* 


The  above  merchandise  was  received  chiefly  by  barges  and  sailing  vessels  carrying 
from  150  to  600  tons  each,  and  drawing  from  7$  to  11  feet  of  water. 

The  number  of  water-craft  passed  through  the  draw-bridges  for  the  year  1892  vai 
as  follows : 


Class. 


Number. 


Steamboats 

Tow-boats 

Sailing  vessels 

Sail-boats 

Miscellaneous. 


7» 

m 

* 


Total. 


*» 


We  would  call  attention  to  the  fact  that  the  commerce  upon  the  river  is  steadily 
increasing ;  also  that  extensive  manufacturing  establishments  are  now  being  erected 
upon  the  banks  of  the  river,  which  will  greatly  increase  the  commerce  upon  the  same, 
and  in  order  to  meet  the  demand  for  transportation  in  large  barges  and  sailing  vessels 
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increased  facilities  to  navigate  the  Pawtucket  River  should  be  made  by  widening  and 
deepening  the  channel  and  removing  the  obstructions. 

We  wish  especially  to  call  attentiou  to  an  obstruction  known  as  Seal  Rock,  lying 
nearly  in  the  middle  of  the  channel  of  the  river  at  the  head  of  navigation,  and  we 
hope  that  such  recommendation  will  be  made  as  will  cause  its  removal. 
All  of  which  is  most  respectfully  submitted. 

Geo.  F.  Newkll, 
Geo.  P.  Grant, 
Henry  E.  Jrnks, 

Committee. 
George  H.  Elliot, 

Lieut.  Col.  of  Engineer*,  V.  S,  J. 


2. 

Pawtucket,  August  2, 1863. 

Dear  Sir:  We,  the  undersigned  committee,  beg  leave  to  submit  the  following  sup- 
plemental report  in  accordance  with  your  request  to  furnish  additional  information 
respecting  the  commerce  and  manufactures  that  would  be  benefited  by  further  im- 
provement of  the  Pawtucket  River. 

Pawtucket,  situated  at  the  head  of  navigation,  4  miles  above  Providence,  becomes 
a  distributing  point  for  merchandise  to  supply  an  extensive  inland  trade.  Among 
the  towns  which  draw  more  or  less  of  their  supplies  from  Pawtucket  may  be  men- 
tioned East  Providence,  Seekonk,  Rehoboth,  Attleooro*,  Mansfield,  Wrentham,  Frank- 
lin, Cumberland,  Lincoln,  Smithfield,  and  North  Providence. 

Pawtucket  naturally  commands  the  trade  of  the  territory  for  half  the  distance  to 
Boston  and  entire  valley  of  the  Blacks  cone  River.  One  hundred  and  thirty  trains 
over  Boston  and  Providence,  the  Providence  and  Worcester,  and  the  New  York  antl 
New  England  Railroads  pass  through  this  place  daily.  Its  convenience  for  transporta- 
tion by  rail,  the  facility  with  which  its  citizens  can  reach  all  the  large  centers  of 
business,  together  with  its  manufacturing  and  mechanical  industries,  have  attracted 
people  from  various  parts  of  the  world  to  settle  here. 

Tne  growth  of  Pawtucket  has  been  rapidly  increasing.  In  1*66  there  were  5.000 
inhabitants  j  at  the  present  time,  1883,  there  are  between  33,000  and  25,000.  It  we 
include  the  immediate  villages  of  Central  Falls,  Valley  Falls,  Lonsdale,  and  Sayles- 
ville,  we  may  safely  eay  we  nave  a  population  of  upward  of  35,000. 

Within  these  limits  there  is  a  great  variety  and  a  vast  amount  of  manufacturing 
and  mechanical  industries  carried  on,  and  from  which  the  General  Government  has  in 
years  past  received  large  revenues.  They  paid  during  the  fiscal  year  ending  June  30, 
1866,  $636,61)1.98  into  the  office  of  the  assessors  for  internal  revenue  for  the  first  dis- 
trict of  Rhode  Island. 

The  revenue  from  the  Pawtucket  post-office  for  the  fiscal  year  ending  December  31, 
1882,  was  $12,298.28,  which  will  give  you  some  idea  of  the  business  which  is  transacted 
here  at  the  present  time. 

Pawtucket  is  largely  a  manufacturing  community,  and  in  the  extent  and  variety 
of  its  manufactures  is  not  surpassed  by  any  place  of  equal  size  in  the  United  States. 
It  contains,  some  of  the  largest  establishments  of  their  kind  which  are  to  be  found  in 
the  country,  amongwhich  may  be  mentioned  the  Conant  Thread  Company,  manufact- 
urers of  the  J.  &  P.  Coats  spool  cotton,  with  a  capital  of  $3,000,000,  and  employing 
over  2,000  operatives,  and  consuming  in  the  single  item  of  coal  20,000  tons  annually. 

The  W.  F.  &  F.  C.  Sayles  bleacheries,  with  their  manufacturing  establishments, 
employ  over  1,500  hands,  and  their  consumption  of  coal  per  annum  is  15,000  tons. 

The  Rhode  Island  Horse  Shoe  Company,  situated  in  Valley  Falls,  in  the  immediate 
vioinity  of  this  place,  is  the  largest  of  its  kind  in  the  world,  and  calls  for  a  transpor- 
tation of  150  tons  per  day,  with  a  consumption  of  12,000  tons  of  coal  per  annum. 

Without  entering  further  into  detail,  we  would  add  that  not  less  than  $25,000,000 
are  invested  in  the  different  manufacturing  industries,  all  of  which  could  not  fail  of 
being  benefited  by  the  removal  of  the  obstructions  and  the  improvement  of  the  chan- 
nel of  the  Pawtucket  River. 

The  specific  improvements  needed  to  pnt  the  river  in  proper  condition  are  the  re- 
moval of  the  obstructions  at  the  Railroad  and  Washington  bridges,  the  straighten- 
ing, widening,  and  deepening  of  the  channel,  so  that  when  completed  it  shall  have  a 
width  of  150  to  200  feet  and  a  depth  of  12  feet  at  low  water;  also  the  removal  of  Seal 
Rock,  near  the  head  of  navigation. 

Provision  has  been  made  by  the  State  government  for  the  removal  of  the  present 
Washington  Bridge  and  the  obstructions  under  the  same,  making  a  depth  of  water  of 
not  less  than  15  feet  at  low  water;  also  providing  for  five  commissioners,  to  be  ap- 
pointed by  the  State,  the  town  of  East  Providence,  and  the  city  of  Providence,  to 
execute  the  foregoing  provision,  build  a  bridge  in  the  place  of  the  present  Washing- 
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ton  Bridge,  with  a  draw  having  two  openings  of  80  feet  in  width,  and  two 
time  has  been,  allowed  the  commissioners  for  the  completion  of  the  work.    Coinaii#- 
sioners  have  already  been  appointed  by  the  State  and  the  town  of  East  Providence. 
All  of  which  is  most  respectfully  submitted. 

Geo.  E.  Newell, 
Geo.  P.  Grant, 
Henry  F.  Jenks, 
Committtee  of  Pawtucket  Business  Men's  Association. 
George  H.  Elliot, 

Lieut.  Col.  U.  S.  Engineers. 


C8. 

IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSET  BAY,  RHODE 

ISLAND. 

Providence  Kiver  is  an  estuary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  of  about 
125,000  inhabitants,  largely  engaged  in  manufactures,  and  a  port  of 
entry  for  an  extensive  region  of  country  with  which  it  is  connected  by 
railroads.    The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

ORIGINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  manr 
shoals  obstructed  navigation  and  at  one  point  in  the  channel — aplaee 
called  u  The  Crook  " — the  available  low- water  depth  was  but  4£  feet 

PLANS  OP  IMPROVEMENT. 

There  was  expended  between  1852  and  the  30th  June,  1882,  $290,459.54 
in  deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet, 
and  again  to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  growing 
commerce  of  Providence  demanded.  Bulkhead  Bock  was  also  removed 
during  this  period  to  a  depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are 
now  working,  provides  for  a  channel  25  feet  deep  and  300  feet  wide, 
suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the  city 
of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an  an- 
chorage-basin betweeu  Fox  and  Field's  Points  of  the  following  dimen- 
sion, in  cross-section,  viz : 

300  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  18  feet  deep. 
940  feet  wide.  12  feet  deep. 
1, 060  feet  wide,    6  feet  deep. 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  en- 
largements at  the  angles)  with  a  view  to  lighting  them  by  range  or  lead- 
ing lights,  such  as  are  used  in  similar  cases  in  Oheasapeake  Bay,  Dela- 
ware Kiver,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  Eiver,  showing  the  improved  channel,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  632. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1885. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1885,  including  liabilities  outstanding  »t 
that  date,  was  $210,180.96.  At  that  date  about  one-half  of  the  excava- 
tion required  for  the  auchorage-basin  above  Field's  Point  had  been 
done.    Bulkhead  Bock  had  been  removed  and  the  condition  of  the  six 
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straight  reaches  into  which  the  25-foot  channel,  300  feet  wide,  is  divided 
was  as  follows :  The  Fox  Point,  the  Sassafras  Point,  the  Field's  Point, 
the  Pom  ham  and  the  Pawtuxet  reaches  had  been  completed,  and  the 
lowest,  the  Gaspee  Beach,  had  been  excavated  to  a  width  of  200  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

For  want  of  funds  no  work  has  been  in  progress  daring  the  last  fiscal 
year. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

To  complete  the  25-foot  channel  300  feet  wide,  to  the  deep  water  of 
Farragansett  Bay,  there  remains  the  increasing  to  300  feet  the  200  feet 
of  width  already  excavated  in  the  lowest  (the  Gaspee)  reach.  There 
also  remains  for  the  completion  of  the  existing  project  the  remainder 
of  the  excavation  of  the  anchorage-basin  between  Fox  and  Field's  Points. 

OPERATIONS   CONTEMPLATED  FOR    THE   FISCAL  YEAR   ENDING  JUNE 

30,  1887. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1886, 
and  the  appropriation  made  by  the  act  of  August  5,  1886,  to  the  com- 
pletion of  the  dredging  required  in  the  Gaspee  Reach,  and  to  continuing 
the  excavation  of  the  anchorage-basin  above  Field's  Poiut. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  in  the  last  fiscal  year  was  $180,933.  The  nearest 
light-houses  are  the  six  light-houses  in  Providence  River.  The  nearest  fortifications 
are  fort  ou  Dutch  Island,  and  Fort  Adams,  Rhode  Island. 

Money  statement 

July  1,  1885,  amount  available $3,419  67 

July  1,  18:46,  amornt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 749  93 

July  1,  1886,  amount  available 2,669  74 

Amount  appropriated  by  act  approved  August  5,  1886 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 32, 669  74 


Amount  (estimated)  required  for  completion  of  existing  project 205,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  complance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Providence  Board  of  Trade,  Secretary's  Office, 

Providence,  R.  /.,  June  22,  1886. 

Bear  Sir  :  In  reply  to  yours  of  the  17th,  I  beg  leave  to  make  reply  as  follows : 
The  whole  number  of  arrivals  at  this  port  from  foreign  countries  during  the  year 
1885  was  86,  of  which  27  only  were  American,  bringing — 


Articles. 


I  Quanti- 
ties. 


Lumber feet . . 

Shingles 

Laths 

Pickets 

Piling pieces. . 

Wood  .. cords.. 

Bsit pounds.. 


2,562,000 

2, 448, 100 

6,888,000 

88,000 

14,200 

1,866 

8,298,260 


Articles. 


Logwood pounds. . 

Brimstone tons.. 

Molasses gallons. . 

Potatoes bushels. . 

Coffee •  pounds. . 

Hides 


Quanti- 
ties. 


5,841,000 

680 

54,976 

12,102 

17,057 

184 


Amount  of  duties  collected. 
Amount  of  tonnage  dues 


.$189,835  10 
848  45 
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There  were  also  received — 


Artioles. 


Cotton bales. 

Wool do... 

Flour barrels. 

Corn bnsheU. 

Coal tons. 

Lumber feet . 


Qoantitic 


MoAeeftnai* 

pertsttos. 


2*5,607  :  Water  asdnO. 
180,849  :  Do. 

269,277  ,  Do. 


1,671,580 


I 


Do. 


870. 147  i  Water. 
37,142,208  1  Do. 


TONNAGE. 


Description. 

No. 

Tot* 

Sail  Teasels 

109 
88 

ii,  mH 

flteam  vessels ....... 

2ft,  M&S 

The  above  figures  are  as  near  as  I  can  get  them,  and  I  have  no  means  of  separating 
the  receipts  by  water  and  rail. 

Yours,  &c,  F.  P.  Little, 

SecrtUirf. 

To  Lieut.  Col.  George  H.  Elliot. 


LETTER  OF  MR.  OEOROB  R.   PHILLIPS. 


Providence,  R.  I.,  June  18, 18*. 

Dear  Sir  :  Tour  favor  of  the  17th  instant  received,  and  contents  noted.    The  for- 
eign importations  to  the  port  of  Providence  for  the  year  1885  are  as  follows : 


Articles. 


Quantity. 


Lumber feet 

Laths do. 

Shingles . 

Pickets 

Wood cords 

Piling pieoes 


2,562,000 

6,686,000 

2,431,000 

88,000 

1,866 

1,420 


Articles. 


Logwoood pounds. 

Brimstone tons. 

MoUsses gallons. 

Potatoes bushels. 

Coffee pounds. 

Salt do  .. 


Quantity. 


54,  W 

:*« 

17.W 

8,2n,» 


The  domestic  importations  were  as  follows,  with  some  exceptions  not  reported : 


Articles. 


Coal Ions. 

Cotton bales. 

Wool do.. 

Flour barrels. 

Corn bushels. 


Quantity. 


870, 147 
245,607 
180,849 
269,277 
1,671,580 


Articles. 


, pounds. 

I   Oil barrels. 

I,  Liquors do... 

ii  Iron  and  steel pounds. 

'  Lumber feet. 


Quasar/. 


21, 707,19 


MAT 

44,816,81 
37.141,211 


There  has  been  an  increase  in  many  of  the  importations  over  last  year.    It  is  to  bo 
hoped  that  the  General  Government  will  take  some  notice  of  the  request  of  many  of 
onr  citizens  to  have  Green  Jacket  Shoal  taken  away.    It  is  a  great  barrier  to  naviga- 
tion, and  the  space  oonld  be  used  to  advantage  as  anchorage-ground. 
Very  truly*  yours, 

George  R.  Phillips. 
George  H.  Elliot, 

Lieutenant- Colonel  of  Engineers. 
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C  9. 
REMOVAL  OF  GREEN  JACKET  SHOAL,  PROVIDENCE  RIVER,  RHODfi  ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  River  which  consti- 
tutes the  harbor  of  Providence.  It  lies  off  the  wharves  on  the  south 
front  of  the  city,  and  occupies  a  part  of  the  harbor  that  is  required  for 
anchorage  purposes. 

This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until 
by  the  act  of  August  5, 1886,  Congress  authorized  its  commencement  by 
making  an  appropriation  of  $26,250  therefor. 

My  report  of  January  10, 1885,  of  the  survey  of  the  shoal,  the  plat, 
and  the  estimate  of  the  cost  of  the  work  ($112,346.25)  on  which  the  ap- 
propriation was  founded,  were  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  Vol.  I,  pages  598-602. 

It  is  proposed,  with  the  appropriation  of  August  5, 1886,  to  commence 
the  work  by  removing  that  part  of  the  shoal  where  additional  anchorage 
is  most  required. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.    The  amount  of  revenue  collected  daring  the  last  fiscal  year  was  $180,933.    The 
nearest  light-houses  are  the  six  light-houses  in  Providence  River.    The  nearest  forti- 
fications are  fort  on  Dutch  Island  and  Fort  Adams,  Rhode  Island. 

COMMERCIAL  STATISTICS. 

For  the  commercial  statistics,  see  report  of  the  improvement  of  Prov- 
idence River  and  Narragansett  Bay,  Rhode  Island,  Appendix. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $26, 250  00 


T  Amount  (estimated)  required  for  completion  of  existing  project 86, 096  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 


compliance  with  requirements 
I    harbor  acts  of  1866  and  1867. 


C  10. 

IMPROVEMENT  OF  WARREN  RIVER.  RHODE  I8LAND. 

Warren  River  is  an  arm  of  Narragansett  Bay  north  of  the  harbor  ot 
Bristol.  This  is  a  new  work  and  no  appropriation  had  been  made  for 
it  until  by  act  approved  August  5, 1886,  Congress  appropriated  $5,000 
for  the  improvement  of  the  river.  In  my  report,  January  12,  1885,  of 
the  survey  made  in  accordance  with  the  act  of  July  5,  1884, 1  stated 
that  the  obstructions  to  navigation  were  a  rocky  reef  below  Little  Isl- 
and, and  a  submerged  bowlder  near  mid-chanuel  opposite  the  lower 
wharf  of  the  town  of  Warren,  and  recommended  that  this  bowlder  and 
the  reef  referred  to  be  removed  as  far  as  it  could  be  done  with  an  ex- 
penditure of  $5,000  for  both  purposes.  They  are  doubtless  the  improve- 
ment appropriated  for  by  act  of  August  5,  1886,  and  the  funds  will  be 
expended  accordingly. 

A  plat  of  Warren  River  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  Vol.  I,  page  630. 

r 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 |5, 000  00 
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C  II. 

t 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  mouth  of  the  main  entrance  to  Narragansett  Bay. 
These  waters  daring  summer  and  winter  constitute  a  harbor  of  refuge 
for  our  European  and  coastwise  commerce  quite  equal  in  every  respect 
to  that  of  New  York  Harbor,  and  are  even  more  accessible.  The  ob- 
jects of  the  improvement  are  to  widen  and  deepen  the  southern  (the 
main)  entrance  to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seek- 
ing refuge  in  storms,  by  increasing  the  area  and  depth  of  the  anchor- 
age within  it.    The  mean  rise  and  fall  of  the  tide  is  about  3f  feet 

ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek- 
ing it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed  by 
a  bar  which  stretched  out  from  Goat  Island,  and  the  general  business 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  draw- 
ing more  than  8  feet. 

PLANS  OF  IMPROVEMENT. 


The  original  project  and  its  modifications  under  which  we  are  now 
working  are  substantially  as  follows : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water,  and 
widening  it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn 
from  the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at 
Fort  Adams  by  100  feet ;  the  excavation  of  a  channel  750  feet  wide  and 
15  feet  deep  at  mean  low  water  around  and  to  the  eastward  of  this  dol- 
phin; excavating  to  13  feet  at  mean  low  water  the  area  included  be- 
tween the  13-foot  curve  on  the  west,  a  line  drawn  from  the  southwest 
corner  of  Perry  Mill  Wharf  to  Lime  Bock  on  the  south,  the  harbor-line 
on  the  east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  City  wharf* 
on  the  north  ;  excavating  to  10  feet  at  mean  low  water  the  area  north- 
west of  a  line  drawn  from  Lime  Bock  through  the  spindle  which  is  in  the 
southeast  part  of  the  harbor;  the  excavation  of  a  channel  10  feet  deep 
at  mean  low  water  along  and  outside  the  harbor  line  south  to  a  point 
opposite  the  gas  company's  wharf,  and  the  construction  of  jetties  on  the 
western  shore  of  Goat  Island  to  arrest  the  drift  of  littoral  sand  and  gravel 
into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  waspnb- 
lished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  VoL 
I,  page  604. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1885. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1885,  including  liabilities  outstanding  at  that  date,  was  $86,966.66, 
with  the  following  results:  Of  the  area  to  be  dredged  to  13  feet  within 
the  harbor,  about  two  thirds  had  been  completed,  except  at  a  few  places 
in  the  northern  part  of  the  harbor  where  the  material  was  found  too 
hard  for  the  dredge  iu  use  at  the  time,  and  except  that  a  bulkhead  was 
left  in  the  extreme  northeast  part  of  the  harbor  to  protect  an  anchorage 
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for  small  vessels.  The  channel  along  and  outside  the  harbor  line  south 
to  a  point  opposite  the  gas  company's  wharf  and  the  15-foot  channel 
750  feet  wide  around  and  to  the  eastward  of  the  dolphin  on  Goat  Isl- 
and Spit  had  been  completed.  Of  the  460  feet  (about)  of  increase  of 
width  to  be  made  between  the  15-foot  curves  at  the  southern  entrance 
by  dredging  the  spit  south  of  Goat  Island,  224  feet  had  been  gained. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  widening  the  south- 
ern entrance  to  the  harbor  by  dredging  Goat  Island  Spit  to  a  depth  of 
15  feet  at  mean  low  water  was  in  progress  under  a  contract  with  the 
Hartford  Dredging  Company,  of  Hartford,  Conn.,which  was  described 
in  the  last  Annual  Report,  and  the  time  of  completion  of  which  was  ex- 
tended to  October  1,  1885.  The  contract  was  completed  September  8, 
1885,  and  the  amount  of  material  removed  during  the  fiscal  year  was 
20,184.54  cubic  yards.  Mr.  John  S.  Engs,  jr.,  from  July  1  to  August  1, 
1885,  and  Capt.  B.  F.  Case,  from  August  1  to  September  8,  were  local 
inspectors  of  the  work. 

Several  bowlders  were  removed  from  the  bed  of  the  harbor,  and  the 
stone  jetty  on  the  southwest  shore  of  Goat  Island  was  raised  and  re- 
paired in  a  very  substantial  manner  and  extended  to  a  distance  of  133 
feet  from  the  shore. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR,  AND  RESULTS 

TO  JUNE  30,  1886. 

The  amount  expended  during  the  last  fiscal  year  was  $5,853.38,  and 
the  result  was  the  further  widening  of  the  15- foot  depth  at  the  south- 
ern entrance  by  180  feet,  or  to  within  56  feet  of  the  proposed  northern 
limit  of  this  channel,  viz,  a  line  drawn  from  the  dolphin  which  marks 
the  Goat  Island  Spit  to  clear  the  permanent  dock  at  Fort  Adams  by  100 
feet,  and  the  effectual  stopping  for  the  present  of  the  supply  of  littoral 
sand  and  gravel  from  the  outside  of  Goat  Island  into  the  southern  en- 
trance by  the  extension  and  raising  of  the  jetty  on  the  southwest  shore 
of  the  island.  When  the  northwest  angle  between  this  jetty  and  the 
shore  has  been  filled  and  the  sand  and  gravel  commence  to  be  washed 
around  its  end,  another  jetty  further  northward  on  this  shore  will  be 
required,  but  this  will  probably  not  occur  for  many  years  to  come.  The 
southern  entrance  is  completed  with  the  exceptiou  of  the  small  amount 
of  work  above  mentioned,  and  it  is  now  wide  and  safe  for  vessels  of  15 
feet  draught.  Of  the  total  area  to  be  deepeued  within  the  harbor  (about 
90  acres)  about  one  half  has  been  completed. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the 
small  remainder  of  the  cutting  away  of  the  spit  south  of  Goat  Island 
to  15  feet  depth,  the  remainder  of  the  excavation  within  the  harbor  of 
the  anchorage  area  of  13  feet  depth,  and  the  excavation,  also  within  the 
harbor,  of  the  anchorage  area  of  10  feet  depth ;  also  the  building  of 
additional  jetties  outside  of  Goat  Island  whenever  they  may  be  required 
to  arrest  the  drift  of  littoral  sand  aud  gravel  into  the  harbor  entrance. 

OPERATIONS  CONTEMPLATED    FOR  THE    FISCAL  YEAR   ENDING  JUNE 

30, 1887. 

It  is  proposed  to  devote  the  small  remainder  ou  hand  July  1,  1886, 
and  the  appropriation  made  by  the  act  of  August  5,  1886,  to  the  com- 
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pletion  of  the  deepening  to  15  feet  below  mean  low  water  of  the  spit 
south  of  Goat  Island' to  the  northern  limit  before  stated ;  to  the  exten* 
sioq  of  the  anchorage  area  within  the  harbor  of  13  feet  depth,  and  if  the 
fdnds  will  allow,  to  the  commencement  of  the  extension,  also  within  the 
harbor,  of  the  anchorage  area  of  10  feet  depth.  It  is  also  proposed  to 
do  a  small  amount  of  dredging  at  the  end  of  the  wharf  at  Fort  Adams, 
at  which  supplies  for  the  fort  are  landed. 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entry.  The  amount 
of  revenue  collected  in  the  last  fiscal  year  was  $1,622.81.  The  nearest  light-houses 
are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest  fortification  is  Fort 
Adams,  Newport,  R.  I. 

Money  statement 

July  1,  1885,  amount  available .. . $6,235  37 

July  1,  1846,  amount  expeuded  during  fiscal  year,  exolusive  of  liabilities 
outstanding  July  1, 1885 5,853  38 

July  1,  1886,  amount  available 381  99 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 15, 381  99 

(  Amount  (estimated)  renuired  for  completion  of  existing  project 52, 000  00 

I  Amount  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30, 18*8    30, 000  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Custom-House,  Newport,  R.  I., 

Collector's  Office,  July  13, 1886. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letters  of  the  17th  ultimo* 
During  the  year  ending  June  30,  1886,  about  5,000  vessels  of  all  classes  have  arrived 
at  this  port,  either  for  a  harbor  or  to  discharge  cargoes ;  this  includes  steam  and  sail 
vessels  engaged  in  the  coasting  trade,  fisheries,  and  yachting. 

During  the  year  ending  June  30,  1886,  11  vessels  have  arrived  at  this  port  from  for- 
eign ports  and  discharged  their  cargoes;  13  vessels  have  cleared  from  this  port  for  for- 
eign ports.    The  cargoes  from  foreign  ports  consisted  of — 


Articles. 


Spruce  boards feet . . 

Spruce  laths pieces. 

Hemlock  boards feet. 

Pine  boards do... 

Shiogles 


Quantity.  :     Value. 


1, 216, 096 

115.700 

20,340 

02,806 

461,000 


$12,827  31 

1.707  72 

142  44 

814  17 

876  26 


During  the  same  year  there  has  been  landed  at  this  port,  say : 


Articles. 


Coal tons. 

Shingles   

Laths 

Lime    barrels . 

Cement do... 


Quantity. 


48,000 

4, 500, 000 

0,000,000 

12,500 

8,500 


Articles. 


Brick 

Lumber feet.. 

Hay tons.. 

Grain bushels.. 


Quantity. 


4,500,000 

11,500.000 

1,060 

350.000 


The  amount  of  revenue  collected  in  this  district  from  duties  on  imports,  tonnage 
tax,  inspection  of  steam  vessels,  and  miscellaneous  receipts  during  the  year  ending 
June  30,  18d6,  was  $1,622.81,  the  decrease  from  previous  years  being  on  account  of 
changes  in  the  law  abolishing  certain  fees,  &c. 
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There  are  128  vessels  owned  and  hailing  front  this  port,  viz,  107  sail,  21  steam,  the 
tonnage  of  which  amounts  to :  Gross  tonnage,  5,644^;  net  tonnage,  4,522^,-.  snow- 
ing an  increase  over  that  of  year  ending  Jane  30, 1885,  and  which  will  be  still  farther 
increased  in  a  few  weeks  by  the  addition  of  the  fine  new  schooner  James  C.  Clifford, 

gross  tonnage,  377f%;  net  tonnage,  358^,  which  has  just  been  built  in  Boston  to 
ail  from  this  port ;  and  also. by  the  addition  of  the  new  ferry-boat  Conanicut,  which 
has  just  been  launched.    The  tonnage  of  the  largest  vessel  is  708$,9j  gross,  673$^  net ; 
that  of  the  smallest  vessel,  2^?$  gross,  2iV0-  net.    The  largest  vessel  draws  13  feet 
when  loaded.    Trusting  these  statistics  are  sufficient  for  your  purpose, 
I  remain,  respectfully, 

J.  H.  Cozzbns, 

Collector.  • 
Lieut.  Col.  George  H.  Elliot. 


letter  of  the  super v180r  of  the  old  colony  steamboat  company. 

Old  Colony  Steamboat  Company,  Fall  River  Line, 

Neicport,  B.  I.,  July  10,  1886. 

Dear  Sir  :  In  reply  to  your  inquiry  of  the  17th  nit.  am  pleased  to  inform  you  that 
the  steamers  of  this  line  carried  between  New  York  and  Fall  River,  via  Newport, 
250,000  tons  of  merchandise  and  255,000  passengers  during  the  vear  ending  May  31, 
1886. 

Yours  truly, 

George  Peirce, 

Supervisor. 
Lieut.  Col.  George  H.  Elliot. 


letter  of  1  he  superintendent  of  the  newport  and  wick  ford  railroad  and 

steamboat  company. 

Superintendent's  Office, 
Newport  and  Wick  ford  Railroad  and  Steamboat  Company, 

Newport,  B.  I.,  July  20,  1886. 

Sir  :  In  reply  to  yours  of  yesterday  I  have  to  say  that  our  business  for  the  year 
1885,  as  reported  to  onr  board  of  directors,  was  as  follows: 


Source  of  revenue. 


Amount. 


From  68,945 1-2 jpauengers 

From  carrying  United  State*  mails 

From  freights  (mainly  local) 

Fvom  Adams  Express  Company ,       1,426  82 

Total  for  the  year * 


$50,084  47 
8,947  50 
3,808  13 


64,865  97 


Yours,  truly, 

Theo.  Warren, 

Superintendent. 
Col.  George  H.  Elliot. 


C   12. 

HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  18LAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island.  It  is  14  miles  east 
of  Montauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point 
is  about  10  miles  from  the  mainland.  Besides  the  wants  of  the  mackerel 
fishing  fleet  and  the  general  coast  navigation,  the  island  is  an  important 
point  on  oar  shores  for  ocean  navigation.  It  has  a  signal  station,  con- 
nected by  submarine  telegraph  with  the  mainland.    Vessels  are  pass- 

39  E 
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ing  the  island  at  all  times  and  oitall  sides  of  it,  and  its  position  raid* 
it  of  national  importance.  The  object  of  the  improvement  is  to  furnish 
a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coastwise  com- 
merce.   The  ineau  rise  and  fall  of  the  tide  is  about  3  feet 

ORIGINAL  CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island 
had  no  harbor  which  afforded  protection  for  decked  vessels.  The  only 
ones  used  were  open  boats,  which  on  the  approach  of  storms  were 
hauled  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were  of 
about  10  tons  burden. 

PLANS  OF  THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a 
harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner 
harbor  or  basin  for  small  vessels  and  an  exterior  harbor  for  large  onea. 
The  basin  was  to  be  about  250  by  300  feet  in  area  and  inclosed,  with  the 
exception  of  an  opening  of  80  feet  iu  width.  The  exterior  harbor  was 
to  be  formed  by  a  riprap  breakwater,  which  has  been  built.  About  300 
feet  from  the  sea  end  of  this  breakwater,  which  is  1,900  feet  long,  a  gap 
200  feet  long  was  left  for  the  convenience  of  vessels.  The  present  pro- 
ject contemplates  the  filling  of  this  gap,  which  was  found  to  let  in.  too 
much  sea  in  stormy  weather.  A  plat  of  Block  Island,  showing  the  posi- 
tion of  the  harbor  of  refuge  and  a  plan  of  the  works,  may  be  found  in 
the  Report  of  the  Chief  of  Engiueers  for  1885,  Vol.  I,  page  612-613. 

On  the  8th  December,  1884,  the  Senate  of  the  United  States  directed 
that  report  be  made  of  the  necessity  and  cost  of  enlarging  the  inner 
harbor  of  refuge.  The  report,  which  was  accompauied  by  plans  and  an 
estimate  of  the  cost  ((46,189),  was  printed  in  Senate  Ex.  Doc  No.  27, 
Forty  eighth  Congress,  second  session,  and  may  also  be  found  in  the  Re- 
port of  the  Chief  of  Engineers  for  1885,  Vol.  I,  page  610.  The  commence- 
ment of  this  work  has  been  approved  by  Congress  making  an  appropri- 
ation of  $12,000  therefor  in  the  act  of  August  5,  1886. 

AMOUNT  EXPENDED  AND   RESULTS  TO  JUNE  30,  1885. 

The  total  expenditure  up  to  June  30,  1885,  including  liabilities  oat- 
standing  at  that  date,  was  $318,925.09.  The  inner  harbor  and  the  main 
breakwater,  built  in  prolongation  of  the  eastern  side  of  the  inner  harbor 
and  extending  1,900  feet  from  the  shore,  were  constructed  in  the  yean 
1870  to  1879,  inclusive.  Tbe  utility  of  the  work  at  once  became  appar- 
ent. In  stormy  weather  the  inner  harbor,  especially,  was  filled  with  fish- 
ermen and  coasters,  and  it  soon  became  necessary  to  increase  its  depth 
from  7  feet',  to  which  it  had  been  dredged  iu  the  first  instance,  to  9  feet 
at  mean  low  water.  In  1883  a  strong  jetty  was  built  out  from  the  cliff 
to  the  eastward  of  the  inner  harbor,  and  a  masonry  wall  was  constructed 
on  the  inside  of  the  crib  work  formiug  the  eastern  side  of  the  inner  har- 
bor. The  major  part  of  the  sea  which  formerly  came  into  the  outer  har- 
bor through  the  gap  in  the  maiu  breakwater  in  easterly  storms  had,  at 
the  beginning  of  the  last  fiscal  year,  been  stopped  by  the  partial  filling 
of  the  gap. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  filling  tbe  gap 
in  the  maiu  breakwater  was  in  progress  under  a  contract  with  James 
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COMMERCIAL  STATISTICS. 

Block  Island,  R.  I.,  June  30, 1686. 

Sir  :  In  accordance  with  your  request  of  the  17th  instant,  relative  to  the  famishing 
you  with  amounts  of  merchandise  received  and  exported  from  Block  Island,  and  the 
amount  of  vessels  making  use  of  our  harbors,  &c,  for  the  year  ending  December  31, 
1885,  would  respectfully  make  the  following  report,  which  is  based  upon  the  best  in- 
formation obtainable,  and  which  I  think  is  not  far  from  correct : 

Amount  of  merchandise  received  and  exported  from  Block  Island  during  the  year  ending 

December  31,  1885. 


Article*.  Quantity. 


Coal  received tons..|  5,000 

Iron  received do...  200 

Grain  received bushels.-,  11,000 

Lumber  received feet..'      3,500,000 

General  merchandise,  not  included  in  the  above,  shipped  and  received tons . . !  15, 000 

Arrival  and  departure  of  vessels. 

Steamers,  from  50  to  1,000  tons 1,850 

Sailing  vessels,  from  10  to  200  tons,  from  2  to  10  feet  draught  112.000 

These  figures  cover  all  vessels  that  make  Block  Island  Bay  Harbor. 
All  of  which  is  respectfully  submitted. 


Lieut.  Col.  George  H.  Elliot^ 

Corps  of  Engineers,  I .  S.  A. 


Nicholas  Ball. 


C   13. 

IMPROVEMENT   OF   LITTLE   NARRAGAN8ETT    BAY,   RHODE    ISLAND  AND 

CONNECTICUT. 

Little  Narragansett  Bay  lies  011  the  north  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound;  Pawcatuck  River,  upon  which 
is  situated  the  important  commercial  and  manufacturing  town  of  West- 
erly, B.  I.,  empties  into  the  eastern  side  of  the  bay,  and  has  been  im- 
proved by  the  United  States.  The  object  of  the  improvement  of  Little 
Narragansett  Bay  was  to  deepen  the  approach  from  Long  Island  Sound 
to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.63  feet. 

ORIGINAL  CONDITION. 

The  navigable  draught  of  water  through  the  bay  before  improvement 
was  about  4£  feet  at  mean  low  water. 

PLAN   OF   IMPROVEMENT. 

The  project  of  1878  for  the  improvement  of  the  bay  provided  for  a 
channel  200  feet  wide  and  7J  feet  deep  at  mean  low  water  from  the  en- 
trance to  the  bay  to  the  mouth  of  the  Pawcatuck,  and  the  removal  of 
the  bowlders  which  then  obstructed  navigation  and  any  others  which 
the  excavation  of  the  channel  might  develop.  Subsequently,  it  was  de- 
termined to  clear  away  some  large  bowlders  which  interfered  with  steam- 
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boat  uavigation  between  this  channel  and  Watch  Hill  Landing.  The 
estimated  cost  of  the  improvement  was  $51,000. 

A  plat  of  Little  Narragansett  Bay,  showing  the  improved  channel, 
was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879, 
page  314. 

AMOUNT  EXPENDED   AND   RESULTS. 

The  project  was  completed  iu  the  fiscal  year  1883-'84.  The  main 
channel  as  projected  was  excavated  to  its  full  width  and  depth,  and 
many  bowlders  were  removed  from  the  Watch  Hill  Channel.  Vessels 
drawing  10  feet  of  water  can  now  reach  the  mouth  of  the  Pawcatoek 
River  at  high  water,  but  the  full  benefit  of  the  improvement  caunotbe 
utilized  until  further  deepening  of  that  river  to  enable  vessels  of  the 
same  draught  to  reach  Westerly. 

A  report  on  the  further  improvement  of  the  Pawcatuck  was  submitted 
September  19,  1884,  in  compliance  with  the  river  and  harbor  act  of  Con- 
gress of  July  5,  1884,  which  was  printed  as  House  Ex.  Doc  No.  Lti, 
Fortv  eighth  Congress,  second  session,  and  is  also  contained  in  the  Be- 
port  of  the  Chief  of  Engineers  for  1885,  Vol.  1,  page  623. 

The  remainder  of  the  last  appropriation  fur  Little  Narragansett  Bay 
is  reserved  for  comparative  surveys  of  Sandy  Point,  at  the  entrance  la 
the  bay,  which  seems  to  be  affected  by  the  construction  of  the  break- 
water in  Stoniugton  Harbor,  and  for  range  marks  on  Pawcatuck  Point 
to  guide  through  the  new  channel.  The  total  cost  of  the  completed 
improvement  was  $35,856.96. 

Little  Narragansett  Bay  is  in  the  collection  district  of  Providence  and  StoriDgtra, 
the  dividing  line  passing  through  the  bay.  Providence  and  Suniington  art* the  Dear- 
est pons  of  entry.  The  revenue  collected  iu  the  last  fiscal  year  was:  Providence, 
$LH0,9:i:t;  Stonington,  $L.7:if>.69.  The  nearest,  light-house*  are  the  Stonington  a&4 
Wat oli  Hill  lights.     The  nearest  fortification  is  Fort  Trnraknill,  New  London,  Odd. 

\  Money  statement. 

July  1,  1885,  amount  available $143  W 

July  1,  1*8(>,  amount  available 143  01 


C   14. 
HARBOR  OF  REFUGE  AT  STONINGTON,  CONNECTICUT. 

Stonington  Harbor  lies  on  the  north  side  of  the  eastern  entrance  fron 
the  ocean  into  Long  Island  Sound,  and  the  main  object  of  the  improve 
roent  is  to  furnish  a  harbor  of  refuge  for  vessels  entering  and  leaving 
this  entrance  to  the  sound.  The  mean  rise  and  fall  of  the  tide  is  about 
2'i  feet. 

ORIGINAL   CONDITION. 

Originally  it  was  an  open  bay,  unprotected  from  southerly  storm*, 
and  obstructed  by  a  shoal  having  a  low- water  depth  of  but  0  feet  at  the 
shoalest  part.  This  shoal  nearly  filled  the  inner  harbor,  and  left  bat* 
narrow  channel  on  either  side  of  a  depth  insufficient  to  permit  vessels 
of  12  feet  draught  to  reach  the  upper  wharves  at  low  water. 

PLANS  OP  THE  WORK. 

A  short  break  watt- r  was  constructed  in  the  years  1828-'31,  at  a  cost 
of  $34,760.65  for  the  protection  of  the  commerce  of  the  town  of  Stoning 
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ton.  The  enlarged  project  of  1871  for  the  improvement  of  Stonington 
Harbor  and  its  subsequent  modification,  under  which  work  is  now  car- 
ried on,  embraced  dredging  m  the  upper  barbor  aud  the  construction 
of  two  breakwaters  in  the  outer  harbor.  One  of  these,  the  western,  was 
to  be  built  out  from  Wamphassnck  Point,  the  south  western  limit  of  the 
harbor,  and  to  extend  about  2,000  feet;  and  the  other,  the  eastern,  was 
to  extend  from  the  vicinity  of  Bartlett's  Reef  to  the  Middle  Ground. 
The  western  breakwater  was  completed  in  1880,  at  a  cost  of  $103,190. 
The  amount  expended  in  dredging  in  the  upper  harbor  was  about 
$45,000.  The  position  of  the  western  end  of  the  eastern  breakwater  has 
not  been  determined,  but  it  will  probably  be  found  necessary,  iu  order 
to  afford  all  the  protection  desired,  to  extend  the  breakwater  at  least 
until  it  intersects  a  range  from  Stonington  Light  to  the  middle  of  Wico- 
pessit  Island.  It  may  then  be  found  desirable  to  carry  it  still  further, 
possibly  to  the  range  from  Stonington  Light  to  the  eastern  end  of 
Fisher's  Island. 

A  plat  of  this  harbor,  showing  the  position  of  the  breakwaters,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page 
632. 

AMOUNT  EXPENDED   AND   RESULTS  TO   JUNK  30,    1885. 

The  amount  expended  upon  the  eastern  breakwater  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1885,  including  liabilities  outstanding 
at  that  date,  was  $89,575  98,  and  its  length  at  that  date  was  1,850  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

For  want  of  funds  no  work  has  been  iij  progress  during  the  last  fiscal 
year. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  be  done  is  to  finish  the  construction  of  the 
eastern  breakwater.  In  case  it  be  found  that  sufficient  protection  to 
the  harbor  of  refuge  has  been  afforded  when  the  range  from  Stonington 
Light  to  the  middle  of  Wicopessit  Island  is  reached,  which  will  proba- 
bly be  the  case,  the  length  of  breakwater  yet  to  be  built  is  about  720 
feet. 

By  reason  of  the  great  danger  to  the  large  passenger  steamers  of  the 
Stouington  Line  (New  York  and  Boston),  which  the  western  end  of  the 
breakwater  now  is,  especially  in  foggy  and  thick  weather,  and  will  be  un- 
til it  is  completed  and  a  light-house  and  fog-signal  are  erected  upon  it, 
it  is  very  desirable  that  the  whole  amount  necessary  to  finish  the  break- 
water be  granted  in  one  appropriation. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  an- 
chorage for  vessels  drawing  Id  feet  of  water,  aud  a  harbor  of  refuge  for 
the  immense  commerce  which  daily  passes  between  Long  Island  Sound 
and  the  eastward. 

OPERATIONS   CONTEMPLATED   FOR  THE   FISCAL    TEAR   ENDING   JUNE 

30,  1887. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1886, 
and  the  appropriation  made  by  the  act  of  August  5,  1880,  to  the  exten- 
sion of  the  east  breakwater  as  far  as  the  funds  will  allow. 
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StODiDgtoa  Harbor  is  in  the  Stonington  collection  district,  and  is  a  port  of  entry. 
The  amonnt  of  revenue  collected  in  the  last  fiscal  year  waa  $1,735.69.  The  principal 
value  of  the  harbor  is  as  a  harbor  of  refuge.  The  nearest  lights  are  Stonington  Lint 
and  Latimer's  Reef  Light.  The  nearest  fortification  is  Fort  Trnrabnll,  New  London 
Harbor,  Connection!. 

Money  statement. 

July  1,  1885,  amount  available $484  <B 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1885 12S  70 


July  1, 1886,  amount  available 300 

Amount  appropriated  by  act  approved  Augast  5,  1886 20f  QGO  €<► 

Amount  available  for  fiscal  year  ending  June  30, 1887 20, 300  3t 

(Amount  (estimated)  required  for  completion  of  existing  project 33, 000  <!• 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  33,000  W 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


commercial  8tati8tic8. 

Custom-House,  Stonington,  Conn., 

Collector's  Office,  July  1,  1886. 

Sir: .In  reply  to  your  favor  of  June  17, 1  herewith  respectfully  furnish  commercial 
statistics  for  this  port : 

Nnmber  of  vessels  entering  from  foreign  ports $ 

Number  of  vessels  cleared  for  foreign  ports f 

Value  of  merchandise  imported $4, 877  3* 

Value  of  merchandise  ex  ported $100  01 

Amount  duties  collected I&68  81 

Miscellaneous $766  * 

Entrance  and  clearance  steamers.  ..*. 650 

Estimated  value  cargoes  coastwise  received $34, 900, 000  Oft 

Estimated  value  cargoes  coastwise  shipped $33, 100,000  00 

Value  product  fisheries $135,000  te 

Number  vessels  seeking  harbor  for  refuge 2, 100' 

Number  of  vessels  registered  in  district 106 

Tonnage tons..  6,448.1* 

Estimated  tonnage  of  freight  received  and  forwarded  from  wharf  of 

Stonington  Steamboat  Company  for  year  ending  June  30, 1886.. tons..  600, 0ft> 

Very  respectfully, 

H.  N.  Trumbull, 

Collector. 
George  H.  Eluot, 

Lieutenant  Colonel  of  Engineers,  U.  S.  J. 


C.15. 

IMPROVEMENT  OF   PAWCATUCK   RIVER,  RftODE   ISLAND  AND  CONNEC- 
TICUT. 

The  navigable  part  of  Pawcatuck  River  extends  from  the  important 
manufacturing  town  of  Westerly  to  Little  Narragansett  Bay,  into  which 
it  empties.  The  approach  to  the  river  is  through  Stonington  outer 
harbor  and  Little  Narragansett  Bay,  and  the  object  of  the  improve- 
ment is  to  deepen  the  river  channel  to  the  depth  to  which  the  channel 
through  the  bay  has  been  dredged  by  the  United  States,  and  al90  to 
widen  it. 

The  mean  rise  and  fall  of  the  tide  is  2^  feet^at  the  mouth  of  tAe 
river,  and  2-^  feet  at  Westerly. 
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ORIGINAL  CONDITION. 

Before  improvement  the  chaunel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  some  of  which  there  was  but  1A  feet  at  mean  low 
water. 

PLANS   OF  IMPROVEMENT. 

By  means  of  appropriations  made  in  the  years  1871-'75,  the  river  was 
improved  by  the  United  States  by  the  excavation  of  a  channel  5£  feet 
deep  at  mean  low  water  and  75  feet  wide  below  the  wharves,  and  from 
35  to  40  feet  wide  between  the  lower  and  the  upper  wharves.  My  re- 
port of  a  resurvey  of  the  river  made  in  compliance  with  the  river  and 
harbor  act  of  July  5,  1884,  which  was  accompanied  by  a  plat  and  an 
estimate  of  cost  ($38,637.50),  and  was  published  in  the  Report  of  the 
Chief  of  Engineers  for  1885,  Vol.  I,  pages  623-625,  recommended  the 
further  widening  of  the  channel  to  100  feet  below  the  wharves  aud  by 
an  additional  width  of  two  cuts  of  an  ordinary  dredging  machine,  or 
about  40  feet,  between  the  lower  and  the  upper  wharves ;  also  the  deep- 
ening of  the  entire  channel  to  8  feet  at  mean  low  water. 

The  commencement  of  this  work  has  been  approved  by  Congress 
making  an  appropriation  of  $12,000  therefor  in  the  river  and  harbor 
act  of  August  5,  1886. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,  1885. 

The  amount  expended  on  the  original  project  was  $50,000,  and  it  was 
completed. 

OPERATIONS  CONTEMPLATED   FOR   TflE    FISCAL   TEAR    ENDING  JUNE 

30,  1887. 

It  is  proposed  to  commence  the  work  of  widening  and  deepening  the 
channel  according  to  the  enlarged  project  at  the  deep  water  near  Lot- 
tery, and  to  carry  it  as  far  towards  Westerly  as  the  funds  will  admit,. 
and  also  to  afford  such  relief  as  the  commerce  of  the  river  may  require 
at  the  shoalest  places  in  advance  of  the  main  work. 

Pawcatuck  River  is  in  the  collection  districts  of  Providence  and  Stonington,  the- 
dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the  nearest 
ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was:  Providence,  $180,- 
$33;  Stonington,  $1,735.69.  The  nearest  light- houses  are  the  Stonington  and  Watch 
Hill  lights.    The  nearest  fortification  is  Fort  Trumbull,  New  London,  Conn. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $12, 000  0O 

Amount  (estimated)  required  for  completion  of  existing  project 26,637  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    26, 637  0O 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  aud  1867. 


COMMERCIAL  STATISTICS. 

Westerly,  R.  I.,  June  28,  1886. 

Dear  Sir;  I  inclose  statement  of  commerce,  &c,  on  our  river,  furnished  me  by 
Captain  Greenman,  a  reliable  gentleman.     1  regret  that  I  have  not  time  to  put  the- 
matter  in  better  shape. 
Yours,  respectfully, 

Charles  Perrin, 
Secretary  Business  Men's  Association. 
Colonel  Elliot. 
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-STATEMENT  OF  BU8INB83  DONE  ON  THE   PAWCATUCK    RIVER  DURING  THE  TEAR  1865. 

Coal  brought,  all  ill  sail  vessels tons..  16,373 

Iron  brought,  all  in  sail  vessels do...  650 

Grain bushels..  44,400 

Lumber feet..  3,972,017 

Bricks 351,000 

Sand tons..  696 

Stone  out  of  river do...  4,575 

Vessels  towed  and  sailed  in  and  ont  with  full  cargoes,  203,  drawing  from  5  to  1\ 
feet  of  water,  which  is  the  extreme  draught,  except  at  high  spring  tides.  Thirty-one 
vessels  arriving  in  Stonington  with  lumber,  drawing  from  8  to  11  feet,  which  cargoes 
"had  to  be  taken  in  scows  to  Westerly. 

Passengers  bv  steamer  Westerly  under  my  command,  4,050. 

Steamer  Sadie,  rnnning  between  Westerly  and  Watch  Hill,  making  from  two  to 
fonr  trips  daily  for  three  months. 

Steamer  Julia  runs  between  Westerly  and  Norwich,  one  trip  daily,  for  three  months. 
The  passengers  I  have  no  means  of  ascertaining  the  number. 

William  Grkenman. 


C  16. 

{REMOVING  SUNKEN  VESSELS  OR   CR\FT  OBSTRUCTING  OR   ENDANGER- 

ING  NAVIGATION. 

Wreck  of  iron  steamship  Perkiomen,  suuk  by  collision  iu  the  Atlantic 
Ocean,  off  Cape  Cod,  July  16,  1885.  By  direction  of  the  Department  I 
made  report  on  this,  wreck  September  4,  1885.  The  legal  notice  to  all 
persons  interested  that  if  the  wreck  should  uot  be  removed  within  thirty 
•days  it  would  be  pronounced  derelict  and  be  removed  by  the  United 
States  was  published  in  newspapers,  and  personal  notice  was  also 
sent  by  mail  to  the  several  owners  of  the  vessel  and  cargo.  On  the  2 1st 
September  advertisements  were  issued  for  poposals  to  remove  the  wreck, 
and  copies  were  also  sent  by  mail  to  all  wreckers  and  contractors  for 
.removing  sunken  vessels  the  addresses  of  whom  could  be  discovered. 
The  proposals  received  aud  the  terms  of  the  contract  with  Mr.  William 
E.  Chapman,  of  Brooklyn,  N\  Y.,  the  lowest  bidder,  will  be  found  in 
the  appended  table. 

The  preparatory  work  of  placing  mooring-buoys  was  commenced  No- 
vember 5,  but  the  work  of  blasting  the  wreck  was  not  begun  until  the 
18th  of  the  month.  By  r«  ason  of  storms  and  high  waves  at  the  site  of 
the  wreck,  which  was  on  the  edge  of  Nantucket  Shoals,  about  3  miles 
northeast  from  Pollock  Kip  light-ship,  and  of  strong  currents  endan 
gering  the  lives  of  the  submariue  divers,  it  was  found  that  on  an  aver- 
age but  about  oue  day  iu  six  was  it  practicable  to  carry  on  the  work  of 
blasting  the  wreck.  After  three  extensions  of  ten,  ten,  and  thirty 
•days,  respectively,  the  wreck  was  finally  removed  to  the  required  depth 
of  35  feet  below  meau  low  water  on  the  13th  of  January,  1886. 

The  specifications  for  the  contract  required  the  contractor  to  save, 
•during  the  removal  of  the  wreck  to  the  depth  required,  all  parts  of  the 
wreck,  her  cargo,  &c,  that  iu  the  judgment  of  the  inspector  in  charge 
of  the  work  were  valuable,  aud,  considering  the  state  of  the  weather 
and  of  the  sea,  could  be  saved.  The  winter  of  1885-*86  was  an  excep- 
tionally severe  one  off  Cape  Cod,  and  the  weather  proving  so  unfavora- 
ble for  work  at  the  site  of  the  wreck,  the  judgmeut  of  the  inspector  t 
-under  the  circumstances  was  that  nothing  of  value  other  thau  the  two 
heavy  anchors  and  a  portion  of  the  chain  could  be  saved  from  the  wreck 
•during  the  time  provided  in  the  contract,  except  with  the  certaiuty  of 
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an  unwarrantable  delay  in  the  removal  of  tbe  wreck  itself.  When  the 
fall  depth  required  by  the  contract  had  been  attained  the  saviug  of  the 
anchors  and  the  portion  of  the  chain  judged  recoverable  not  having  been 
done,  as  directed,  it  was  insisted  on,  and  after  waiting  at  Hyannis  with 
steamer  and  appliauces  for  the  work  for  several  days  for  suitable 
weather,  the  contractor  asked  permission  to  be  relieved  from  the  ex- 
pense of  further  attempts  at  their  recovery,  and  instead  to  be  allowed 
to  pay  their  estimated  value  by  having  it  deducted  from  the  contract 
price.  This  was  approved  by  the  Department,  and  $422.50,  the  esti- 
mated value  of  the  anchors  and  the  portion  of  the  chaiu  judged  by 
the  inspector  to  be  recoverable,  and  $105,  the  expense  to  the  United 
States  for  local  superintendent,  &c,  from  the  time  for  completion  of  the 
work  as  provided  in  the  contract  until  its  actual  completion,  were  de- 
ducted from  the  contract  price.  Mr.  Hiram  W.  Phillips  was  local  in- 
spector for  the  removal  of  the  wreck. 

Amonnt  of  contract $7, 48T  00 

Amount  paid  to  contractor 6,952  50 

8urveys,  salary  of  inspector,  advertising,  and  other  expenses  connected  with 
the  wreck \ 766  67 

Wreck  of  schooner  Almon  Bacon,  sunk  in  the  Atlantic  Ocean,  off  Point 
Judith,  R.  I.,  November  5,  1885.  By  direction  of  the  Department  I 
made  areporton  this  wreck  oh  the9th  November,  1885.  The  thirty  days1 
notice  to  all  persons  interested  required  by  law  was  published  under 
date  of  November  18,  and  personal  notice  was  also  sent  by  mail  to  the 
owners  and  underwriters.  The  masts  were  taken  out  of  the  vessel  De- 
cember 1 1 ,  at  t  he  instanceof  the  owners,  by  a  wrecking  schooner,  assisted 
by  the  United  States  revenue  cutter  Dexter,  and  all  danger  to  naviga- 
tion was  thereby  removed. 

Amount  expended  for  advertising $6  75 

Wreck  of  schooners  Mott  Harem  and  Willie  De  Wolf,  sunk  by  collision 
in  the  Atlantic  Ocean,  off  the  entrauce  to  Narragansett  Bay,  December 
25, 1885.  By  direction  of  the  Department  report  was  made  of  these 
wrecks  December  29,  but  no  action  by  the  War  Department  became 
necessary.  The  Willie  De  Wolf  drifted  to  the  shore  of  Block  Island  at 
Clay  Head,  where  it  did  not  endanger  passing  vessels,  and  the  masts 
of  the  Mott  Haven  were  taken  out  at  the  instance  of  the  owners  by  a 
wrecking  schooner,  assisted  by  the  United  States  revenue  cutter  Dex- 
ter, on  the  30th  December,  reiuoviug  all  danger  to  navigation. 

Amonnt  expended  for  telegrams f0  99 

In  concluding  this  part  of  my  annual  report  which  refers  to  the  re- 
moval of  obstructions  to  navigation,  I  desire  earnestly  to  invite  atten- 
tion to  certain  disadvantages  to  the  interests  of  the  United  States  in 
the  present  laws  on  the  subject.  Section  4  of  the  river  and  harbor  act 
of  June  14,  1880,  reads  as  follows : 

Whenever  hereafter  the  navigation  of  any  river,  lake,  harbor,  or  bay.  or  other  nav- 
igable water  of  the  United  States  shall  be  obstructed  or  endangered  by  any  snnken 
▼esse!  or  water  craft,  it  shall  be  the  duty  of  the  Secretary  of  War,  upon  satisfactory 
information  thereof,  to  canse  reasonable  notice,  of  not  less  than  thirty  days,  to  be 
given,  personally  or  by  publication,  at  least  once  a  week,  in  the  newspaper  published 
nearest. the  locality  of  such  snnken  vessel  or  craft.,  to  all  persons  interested  in  such 
vessel  or  craft  or  in  the  cargo  thereof,  of  tbe  purpose  of  said  Secretary,  unless  such  vessel 
or  craft  shall  be  removed  as  soon  thereafter  as  practicable  by  the  parties  interested 
therein,  to  cause  the  same  to  be  removed.  If  such  sunken  vessel  or  craft  and  cargo 
•hall  not  be  removed  by  the  parties  interested  therein  as  soon  as  practicable  after 
the  date  of  the  giving  of  such  notice  by  publication,  or  after  such  personal  service 


620        REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

of  notice,  as  the  case  may  be,  such  sunken  vessel  or  craft  shall  be  treated  u 
doned  and  derelict,  and  the  Secretary  of  War  shall  proceed  to  remove  the 
Sach  sunken  vessel  or  craft  and  cargo  and  all  property  therein  when  so  remevti 
shall,  after  reasonable  notice  of  the  time  and  place  of  sale,  be  sold  to  the  highest 
bidder  or  bidders  for  cash,  and  the  proceeds  of  such  sales  shall  be  deposited  in  th* 
Treasury  of  the  United  States  to  the  credit  of  a  fund  for  the  removal  of  sach  obfttrts- 
tions  to  navigation,  under  the  direction  of  the  Secretary  of  War,  and  to  be  paid  oo* 
for  that  purpose  on  his  requisition  therefor.  The  provisions  of  this  act  shall  apply  to 
all  such  wrecks  whether  removed  under  this  act  or  under  any  other  act  of  Congrm. 
Such  sum  of  money  as  may  be  necessary  to  execute  this  sectiou  of  this  act  is  hereby 
appropriated,  out  of  any  money  in  the  Treasury  of  the  United  States  not  otherwise 
appropriated,  to  be  paid  out  on  the  requisition  of  the  Secretary  of  War. 

In  the  river  and  harbor  act  of  August  2,  1882,  it  was  provided— 

That  the  power  and  authority  granted  to  the  Secretary  of  War  under  and  by  vir- 
tue of  section  4  of  the  act  of  Congress  approved  Jnne  14,  1880,  relating  to  wrecks  aarf 
sunken  vessels,  he  and  the  same  are  hereby  enlarged  so  that  the  Secretary  of  War 
may,  in  his  discretion,  sell  and  dispose  of  any  such  sunken  craft,  vessel,  or  cargo,  er 
property  therein,  before  the  raising  or  removal  thereof,  according  to  the  same  regu- 
lations that  are  in  the  name  act  prescribed  for  the  sale  of  the  same  after  the  removal 
thereof;  and  all  laws  and  parts  of  laws  inconsistent  herewith  are  hereby  repealed 

The  first  of  the  above  acts  provides  for  the  removal  of  the  wreck  at 
the  expense  of  the  United  States  and  its  sale  after  removal,  but  by  re* 
son  of  the  depth  of  water  at  the  site  of  the  wreck,  it  is  often  the  caw 
that  only  a  portion  of  the  wreck,  perhaps  the  masts,  or  the  masts  and 
upper  works,  are  dangerous  to  passing  vessels,  and  it  is  not  necessary, 
in  order  to  provide  for  safe  navigation,  to  remove  the  entire  wreck.  In  j 
other  case8,aftera  wreck  has  laid  submerged  during  the  length  of  time 
the  law  requires  before  it  can  be  considered  abandoned  by  its  owner* 
and  pronounced  derelict,  the  wrecked  property  is  not  worth  the  expense ! 
of  raising  and  saving  it.  This  is  by  reason  of  the  time  required,  and 
the  cost  of  the  vessels  and  machinery  and  the  hire  of  submarine  divers 
engaged  in  the  business  of  wrecking.  ^ 

These  considerations,  among  others,  doubtless  led  to  the  law  of  188% 
which  authorizes  the  sale  of  the  wreck  before  removal ;  but  for  the  rea- 
son just  mentioned,  that  the  abandoned  wreck  is  not  worth  the  cost  of 
removal  (else  it  would  not  be  left  derelict  by  the  owuers),  the  removal 
must  still,  in  some  way,  be  at  the  expense  of  the  United  States. 

It  is  possible  that  the  latter  law  contemplated  the  combining  in  one 
contract  both  the  removal  and  the  sale  of  the  wreck ;  that  is,  that  the  cos* 
tractor  for  the  removal  should  take  the  wreck,  or  what  he  can  save  of 
it,  in  part  payment  for  his  work;  but  it  has  been  considered  that  neither 
of  the  laws  referred  to,  or  both  together,  warrant  a  departure  from  the 
general  laws  governing  public  contracts  and  sales.  Under  these  laws  the 
removal  must  be  done  by  the  lowest  bidder  and  the  sale  must  be  made  to 
the  highest  bidder,  and  the  removal  and  the  sale  must  be  separate)^ 
provided  for.  In  other  words,  the  law  of  1882  not  being  practical,  it 
h*s  been  decided  that  the  removal  of  a  wreck  and  the  saving  of  what 
can  be  saved  must  be  done  under  a  separate  contract,  and  that  the  sale 
of  the  saved  property  must  be  made  after  removal,  as  provided  in  the 
law  of  1880. 

Specifications  for  removing  wrecks  now  require,  therefore,  that  the 
contractor  shall  raise  aud  save  the  entire  wreck,  or  specified  parts  of 
the  wreck,  or,  as  it  is  often  impossible  to  decide  beforehand  what  can 
be  saved,  sometimes  he  is  required  to  save  all  of  the  parts  of  the  wreck 
that  in  the  judgment  of  the  United  States  inspector  in  charge  of  the  re- 
moval of  the  wreck  are  valuable  and  (considering  the  state  of  the 
weather  and  of  the  sea  at  the  time)  can  be  saved. 
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But  the  uncertainties  and  delays  in  the  work  of  removal  of  wrecks  by 
efforts  to  save  property,  and  the  dangers  and  expenses  attending  the 
business  of  wrecking  are  so  great,  that  any  requirement,  however  slight, 
for  saving  property  in  the  contract  for  removal  of  a  wreck  adds  enor- 
mously to  the  cost  of  the  removal  and  out  of  all  proportion  to  the 
value  of  the  property  saved;  and  rather  than  to  include  in  the  contract 
any  requirement  to  save  anything  whatever,  it  would  often  be  cheaper 
and  better  for  the  public  interests  to  contract  simply  to  destroy  the 
vessel  by  blasting  it  by  dynamite  or  other  explosives  down  to  the  re- 
quired depth,  leaving  the  debris  scattered  over  the  bottom  of  the  sea. 

Still  there  is  in  almost  every  wrecked  and  abandoned  vessel  some- 
thing of  value  that  can  probably  be  saved — it  may  be  only  the  masts 
and  rigging  or  the  anchors  and  chain — and  the  United  States  should  in 
some  way  get  the  value  of  it,  to  offset  iu  part  aud  as  much  as  possible 
the  cost  of  removing  the  wreck. 

What  can  be  saved  depends  so  much  on  the  state  of  the  weather  and 
of  the  sea  and  on  the  judgment  of  how  much  of  danger  the  vessels  and 
other  plant  of  the  contractor  and  the  lives  of  his  divers  and  other  work- 
men shall  be  subjected  to  at  different  stages  of  the  removal  of  the  wreck, 
that  no  one  will  buy  what  the  winds  and  the  waves  may  enable  another 
person  with  diverse  interests  (the  contractor  for  the  removal  of  the 
danger  to  navigation)  to  raise  aud  save. 

It  is  evident,  therefore,  since  it  costs  iu  many  cases  more  than  it 
comes  to  for  the  United  States  to  save  wrecked  property  for  the  pur- 
pose of  selling  it  after  removal,  that  the  sale  should  be  made  before  re- 
moval, as  contemplated  in  the  act  of  1882,  and  that  that  law  should  be 
enlarged  so  that  the  contractor  for  the  removal  of  the  wreck,  or  so  much 
of  it  as  may  be  necessary,  may  be  required  to  purchase  beforehand  what- 
ever there  may  be  of  value  that  he  can  save  without  delaying  the  re- 
moval beyond  the  contract  time.  The  difficulty  in  this  case  is  to  pro- 
vide for  competition  for  the  purchase  as  well  as  for  the  removal. 

This  can  only  be  done,by  providing  in  the  specifications  for  th6  removal 
that  whatever  he  can  save  shall  belong  to  the  contractor  for  the  removal. 
The  bidders  for  the  removal  would  then  reduce  their  competitive  bids 
by  the  value  of  what  can  be  saved,  or  rather  by  the  value  of  what  they 
think  they  can  save,  and  the  bidders  for  this  kind  of  work  (professional 
wreckers)  are  the  best  judges  of  what  can  be  saved,  and  what  its  value 
when  saved  is  likely  to  be. 

It  would  not  be  safe,  however,  to  vest  the  complete  ownership  in 
property  saved  under  such  a  contract  in  the  contractor  until  he  had 
finally  and  completely  removed  all  parts  of  the  wreck  that  are  above 
the  depth  required  for  safe  navigation,  depending  ou  the  locality  of  the 
wreck ;  and  until  the  completion  of  his  contract  and  the  acceptance  of 
bis  work  he  should  be  required  to  store  the  property  as  public  property 
at  some  designated  place  on  shore. 

In  consideration  of  the  foregoing  I  beg  leave  to  suggest  that  the 
following  provision  be  iuserted  in  the  next  river  and  harbor  bill : 

The  power  and  authority  granted  to  the  Secretary  of  War  by  section  4  of  the  act 
of  Congress  approved  June  14,  1880,  relating  to  wrecks  and  sunken  vessels,  enlarged 
by  the  act  of  August  2,  188*2,  are  hereby  further  enlarged,  so  that  in  anv  case  of  the 
removal  under  contract,  after  due  public  notice,  of  any  abandoned  and  derelict  ves- 
sel, or  portion  of  such  vessel,  obstructing  any  of  the  navigable  waters  of  the  United 
States,  the  conditions  of  sucn  notice  and  contract  may,  if  the  public  interests  will 
lie  subserved  thereby,  include  the  stipulation  that  any  parts  of  such  vessel,  her  cargo, 
and  other  property  therein,  that  he  can  save  shall  become  the  property  of  the  con- 
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tractor :  Provided,  That  the  ownership  of  such  saved  parts  shall  not  he  vested  in  the 
contractor  until  he  has  fully  completed  the  removal  ot  the  obstruction  and  all  other 
duties  under  his  contract  according  to  the  terms  and  conditions  of  the  contract. 

Abstract  of  proposals  for  removing  wreck  of  steamship  Perkiomen,  received  in 
advertisement  dated  September  21, 1885,  and  opened  at  Engineer  Office,  TJ% 
Army,  Newport,  R.  ].,  at  12  o'clock  noon  on  Thursday,  October  23,  1885. 


s> 
Stake 


No. 


1 
2 
8 


Name  and  address  of  bidder. 


William  S.  Chapman,  Brooklyn,  N.  Y 

Adoniram  Fairchild,  West  Stratford.  Conn.... 
Atlantic  and  Qnli  Wrecking  Company,  Somen 
Point,  N.J. 


Price. 


$7,480  00 
9, 500  00 
0,900  00 


Remark*. 


Work  to  be  commenced  within  tsa 
days  from  signing  of  contract*  aadfa 
be  completed  within  forty  days  (sot 
including  Sundays)  from  stay  of  ossi 
mencement. 


With  the  approval  of  the  Chief  of  Engineers,  the  contract  was  awarded  to  WiUiaa 
E.  Chapman,  of  Brooklyn,  N.  Y.,  the  lowest  bidder,  at  $7,480.  Date  of  contract, 
November  4,  1885. 


APPENDIX  D. 


MOVEMENT  OF  CONNECTICUT  RIVER,  MAS8ACHU8ETT8  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK. 


EPORT  OF  LIEUTENANT-COLONEL  D.  C.  HOUSTON,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
80,  1&*6,    WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


i.  Connecticut  River,  Massachusetts  and 
Connecticut. 

L  Thames  River,  Connecticut. 

L  New  London  Harbor,  Connecticut. 

I.  Clinton  Harbor,  Connecticut. 

>.  New  Haven  Harbor,  Connecticut. 

J.  Breakwater  at  New  Haven,  Connecti- 
cut. 

t.  Milford  Harbor,  Connecticut. 

\.  Housa tonic  River,  Connecticut. 

\  Bridgeport  Harbor,  Connecticut. 

k.  Black  Kock  Harbor,  Connecticut. 


11.  Southport  Harbor,  Connecticut. 

12.  Norwalk  Harbor,  Connecticut. 

13.  Port  Chester  Harbor,  New  York. 

14.  New  Rochelle  Harbor,  New  York. 

15.  Echo    Harbor,   New    Rochelle,  New 

York. 

16.  Mamaroneck  Harbor,  New  York. 

17.  Greenpoi-t  Harbor,  New  York. 

18.  Port  Jefferson  Harbor,  New  York. 

19.  Flushing  Bay,  New  York. 

20.  East  Chester  Creek,  New  York. 


United  States  Engineer  Office, 

New  York,  July  30, 1886. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports* 
tpon  river  and  harbor  works  in  my  charge  for  the  fiscal  year  ending 
une  30,  1886. 

Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 
Chief  of  Engineers,  U.  8.  A. 


D  i. 

MPROVEMENT    OF    THE    CONNECTICUT    RIVER,   MASSACHUSETTS    AN1> 

CONNECTICUT. 

This  river  rises  in  the  northern  part  of  New  Hampshire,  flows  in  a 
general  southerly  course  between  the  States  of  New  Hampshire  and 
Vermont,  crossing  the  States  of  Massachusetts  and  Connecticut,  and 
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empties  into  Long  Island  Sound  at  Saybrook  Point,  Connecticut.    It  it 
divided  naturally  into  two  parts,  Hartford,  at  the  head  of  navigation, 
being  the  point  of  division,  and  appropriations  by  Congress  have  always 
specified  in  which  parts  of  the  river  the  money  was  to  be  expended. 
The  divisions  are  as  follows: 

1.  Above  Hartford,  Connecticut. — Embracing  a  leugth  of  about  66 
miles,  from  Hartford,  Conn.,  to  Miller's  Falls,  Mass. 

2.  Below  Hartford,  Connecticut. — Embracing  a  leugth  of  about  50 
miles,  from  Hartford  to  Long  Island  Sound. 

(1)   ABOVE   HARTFORD,  CONNECTICUT. 

Miller's  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Con 
necticut  River.  From  this  point  down  to  Holyoke,  Mass.,  a  distance  of 
about  32  miles,  the  river  is  susceptible  of  improvement,  but  it  cannot 
be  used  now  on  account  of  a  dam  and  falls  at  Holyoke,  which  entirely 
obstruct  navigation.  The  lockage  required  to  lift  boats  from  the  lower 
to  the  upper  levels  at  Holyoke  is  about  60  feet.  From  Holyoke,  Masa, 
to  Enfield  Falls,  Conn.,  a  distance  of  18  miles,  there  is  a  fair  channel  of 
4  to  5  feet  depth  at  low  water,  which  could  be  made  8  feet  deep.  Enfield 
Falls,  or  Rapids,  cover  a  stretch  of  river  about  5  miles  long,  having  a 
fall  of  about  32  feet  at  low  water.  The  bed  is  rocky  and  very  uneven, 
and  the  slope  not  uniform,  but  consisting  of  a  succession  of  long,  shal- 
low reaches,  separated  by  rapids.  From  the  foot  of  Enfield  Falls  to 
Hartford,  a  distance  of  11  miles,  the  river  has  a  broad,  sandy  bed,  with 
a  depth  of  3  to  4  feet  at  low  water.  Under  a  charter  from  the  State  of 
Connecticut,  granted  in  May,  1824,  the  Connecticut  River  Company  has 
constructed  a  canal  with  locks  around  Enfield  Falls ;  the  locks  are  80 
feet  long,  18  feet  wide,  and  4£  feet  deep.  The  canal  is  chiefly  used  for 
water-power;  the  company  collects  toll  from  vessels  using  it. 

Following  is  a  list  of  the  places  where  work  has  been  done  by  the 
United  States,  with  distances  above  the  wagon  bridge  at  Hartford : 

Barber's  Landing    4 

Farmington  River ,. 5 

Strong's  Island 6J 

Scant  ic  River 7| 

PROJECTS  FOR  IMPROVEMENT. 

• 

In  1871  a  project  was  approved  "for  giving  an  increased  depth  to  the 
channel  by  the  construction  of  wing-dams  and  by  dredging."  All  the 
work  done  in  this  part  of  the  river  has  been  done  under  this  project; 
it  consists  of  dredging  at  Barber's  Landing,  and  constructing  wing- 
dams  at  Barber's  Landing,  Farmington  River,  Strong's  Island,  and  Scan- 
tic  River,  at  different  times  from  1871  to  1881.  In  1878  a  project  for 
constructing  a  larger  canal  around  Enfield  Falls  was  submitted,  and 
modified  in  1880.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1881, 
Part  I,  page  566.)  It  provides  for  a  canal  around  Enfield  Falls,  on  the 
east  bank  of  the  river,  extending  down  to  the  mouth  of  the  Hockanno 
River,  opposite  Hartford.  The  levels  were  to  be  10  feet  deep  at  low 
water  and  120  feet  wide  at  the  water  line ;  the  locks  to  be  200  feet  long, 
55  feet  wide,  and  8  feet  deep  over  the  miter-sills  at  low  water.  The 
esitmated  cost  of  this  work  was  $1,322,805,  but  it  was  considered  not 
advisable  to  begin  construction  with  a  less  sum  than  $450,000. 
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■ 

OPERATIONS   DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,   1886. 

The  available  fuuds  were  not  sufficient  to  begin  work  under  tbe  pro- 
ject and  nothing  was  done. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

It  is  reported  that  the  current  has  cut  behind  one  of  the  wing-dams 
at  Farmington  River;  the  other  dams  are  in  fair  condition.  The  avail- 
able depth  from  Hartford  up  to  Scan  tic  River,  as  far  up  as  any  improve- 
ment has  been  made,  is  about  3  feet  at  ordinary  summer  stage  of  the 
river. 

PROPOSED   OPERATIONS. 

Such  work  as  may  be  required  for  the  repair  and  maintenance  of  the 
wing-dams  and  of  the  existing  chaunel  will  be  made  with  funds  now 
available.  No  other  work  is  contemplated,  unless  an  appropriation 
sufficient  to  begin  the  canal  around  Enfield  Falls  is  made;  $450,000 
would  be  required  for  this. 

Appropriations  for  improving  the  Connecticut  River  above  Hartford, 
Conn.,  have  been  made  as  follows,  viz: 


Date.        '  Application. 


July  11,1870  ,] 

TnJi  in  1079    I  Dams  at  Scantlc  River,  Strong's  Island,  Farmington  River,  and  Barber's 
Mar     a  i«7«  !  I     I^ndin* ;  dredging  at  Barber's  Landing,  and  surveys. 


Mar.    3, 1878  <  I 
Jane  14, 1880    J 


Total 


Amount. 


$20,000 
20,000 
25,000 
20,000 
15,000 


100,000 


Of  these  amounts  the  following  balances  are  yet  unexpended: 

From  appropriation  of  Jane  It),  1872,  for  "  improving  the  Connecticut  River 
on  or  above  Enfield  Falls" $10,702  92 

From  appropriation  of  June  14, 1880,  for  "  improving  the  Connecticut  River 
between  Hartford  and  Holyoke" 13,410  80 


COMMERCIAL  STATISTICS. 

The  commerce  of  the  river  above  Hartford  is  not  targe,  on  account  of  the  impossi- 
bility of  navigating  it,  except  with  very  small  boats.  When  the  water  is  high  a  good 
deal  of  freight  is  sent  this  way  whicb  at  other  times  goes  by  rail.  Were  the  river 
improved  as  proposed,  this  traffic  would  be  very  large,  as  the  greater  part  of  the  heavy 
freight  used  In  and  near  tbe  manufacturing  towns  of  Springfield,  Holyoke,  Chicopee, 
And  Miller's  Falls  would  be  brought  by  water. 

Money  statement. 

July  1,1885,  amount  available I |24,372  72 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 259  00 

July  1, 1886,  amount  available 24, 113  72 


(2)  BELOW  HARTFORD,  CONNECTICUT. 

The  Connecticut  River  below  Hartford  is  a  large  stream,  for  the  first 
21  miles  flowing  in  a  winding  course,  for  the  most  part  through  alluvial 
meadows,  which  are  overflowed  at  high  water,  and  which  consist  of  a 

40  E 
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light  sandy  soil,  easily  uuder mined.  For  the  remaining  29  mile»,t» 
Long  Island  Sound,  at  Say  brook  Point,  tbe  coarse  is  straighter,  tht 
banks  more  permanent  and  generally  harder. 

A  gauge  has  been  established  at  Hartford,  whose  zero  is  the  lowetf 
stage  that  the  water  is  known  to  have  reached.  The  usual  low-watel! 
stage  of  the  river  in  summer  is  about  I  foot  on  this  gauge.  Spring 
freshets  ordinarily  rise  to  20  feet;  tbe  highest  recorded  stage  of  wato; 
is  29  feet. 

The  average  tide  at  Say  brook  is  3£  feet;  at  Hartford  it  is  about  1 
foot,  though  when  the  river  stands  above  5  feet  on  the  Hartford  gao] 
the  tide  there  is  not  perceptible.  The  slope  of  the  river  from  Hartfoi 
to  Say  brook  averages  .0458  feet  per  mile.  The  bed  of  the  river,  througl 
the  alluvial  meadows,  within  10  miles  of  Hartford,  is  constantly  chan{ 
ing  from  the  undermining  of  the  banks;  it  is  said  that  in  places  it  hi 
changed  its  position  a  half  a  mile  within  the  memory  of  man. 
bars  in  this  part  of  tbe  river,  after  being  dredged,  form  again  durii 
spring  freshets  and  ice-jams,  so  that  some  of  them  require  annual  dred| 
ing,  others  less  frequently.  This  part  of  the  river  was  improved 
corporations  and  private  parties  at  various  times  between  1800  ai 
1870;  several  small  piers,  to  deepen  the  water  in  shoal  places,  w< 
built  in  this  way;  some  of  these  are  now  covered  by  new  banks;  tl 
channel  has  shifted  to  the  opposite  side  of  some,  and  others  have 
dredged  out,  because  they  had  come  to  be  obstacles.  The  depth  sougl 
by  these  works  was  6  feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  bars  where  work  bf 
the  United  States  has  been  done,  with  their  distance,  by  course  m 
channel,  below  the  Hartford  Wagon  Bridge. 


Locality. 


Hartford  Bar 

Clay  Bantu  Bar 

Pratt's  Ferry  or  Naabac  Bar 

Press  Barn  Bar 

Glastonbury  Bar 


Miles. 


2*  I 


Locality.  MOav 


8 


ii 


Dividend  Bar i  It 

Pistol  Point  Bar ,  • 

Mouse  Island  Bar M 

!  Chester  Rook '  * 


9i   I  Saybrook  Bar  (at  mouth) 91 


PROJECTS  FOR  IMPROVEMENT. 

The  first  project  for  improvement  by  the  United  States  was  made  ii 
1867  ;  it  proposed  securing  a  channel  200  feet  wide  and  8  feet  deep  at 
low  water,  from  Hartford  to  Long  Island  Sound,  by  dredging  the  ban> 
protecting  the  banks,  and  deepening  the  channel  across  Saybrook  Bar, 
at#an  estimated  cost  of  $04,310.  Work  was  carried  on  under  this  pro- 
ject  until  1879,  the  cost  being  largely  increased  by  repeated  dredging 
of  the  same  bars,  when  an  amended  scheme  was  submitted  by  Lieut.  Cot 
G.  K.  Warren,  Corps  of  Engineers.  (See  Annual  Report  of  Chief  of 
Engineers  for  1S80,  Part  1,  pages  396-422.)  This  scheme  contemplated 
securing  a  channel  200  feet  wide  and  9  feet  deep  at  low  water  by  mean! 
of  riprap  wing-dams,  and  mattress  work  on  the  concave  banks,  at  a  cost 
estimated  as  follows: 

Hartford  Bar *33,#«; 

Clay  Banks  Bar 69,111: 

Pratt's  Ferry  or  Naubuc  Bar •W*7?] 

Press  Baru  Bar 41,  l# 

Glastonbury  Bar 114,991 

Dividend  Bar 7, HI 

Total 330, 4# 
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The  estimate  did  not  provide  for  .improvement  of  Pistol  Point  and 
House  Island  bars,  where  dredging  has  since  been  needed,  nor  for  th& 
utension  of  the  Saybrook  jetties  and  dredging  between  them,  which 
las  since  been  found  necessary ;  nor  did  it  include  any  amount  for  the 
mnual  dredging  which  has  consumed  a  large  part  of  the  appropriations 
nade  since.  It  is  evideut,  therefore,  that  the  contemplated  works  could 
lot  be  completed  with  the  balance  of  the  estimate. 

Under  this  project,  extended  to  include  the  necessary  work  at  Say- 
fcrook  j^by  the  close  of  the  last  fiscal  year,  a  training  wail  of  riprap 
1,693  feet  long  had  been  built  at  Hartford  Bar,  and  a  wing-dam  at 
Glastonbury  Bar  5,300  feet  long,  both  to  3  feet  above  low  water;  the 
M*t Jetty  at  Saybrook  had  been  extended  to  the  12  foot  curve,  and  the 
irest  jetty  nearly  to  the  16-foot  curve,  and  a  channel  120  feet  wide  and 
12  feet  deep  at  mean  low  water  had  been  dredged  between  them,  be- 
ddes  maintaining  the  required  depth  in  the  upper  part  of  the  river  be- 
low Hartford,  by  annual  dredging,  at  a  cost  of  from  $5,000  to  $10,000 
Mich  year.  One  hundred  and  thirty-five  thousand  dollars  have  been  ap- 
propriated for  this  part  of  the  river  since  the  project  was  approved,  in- 
ducting $5,000  ordered  by  the  appropriation  act  to  be  expended  in 
Iredging  in  Salmon  River,  a  tributary  20  miles  below  Hartford.  Of 
Ibis  amount  only  $73,000  have  been  applied  to  that  part  of  the  iraprove- 
nent  provided  for  in  the  partial  estimate  of  $330,487. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1886. 

The  west  jetty  at  Saybrook  was  exteuded  to  the  16-foot  curve — work 
lone  by  hired  labor  under  letter  of  authority  from  the  Chief  of  Engi- 
neers, dated  October  25, 1884;  1,542  tons  of  stone  were  delivered,  build- 
ing about  90  feet  of  the  work.  The  total  extension  built  under  this 
fcuthority  is  320  feet,  requiring  10,382  tons  of  stone,  costing  $1.16  per 
Ion.  A  small  gap  in  the  west  jetty  was  closed  by  the  use  of  40  addi- 
tional tons  of  stone.    Work  was  completed  in  September,  1885. 

The  dredging  which  was  in  progress  at  the  beginning  of  the  fiscal 
fear,  under  an  agreement  with  C.  G.  Goodrich,  to  dredge  on  the  bars  as 
required,  at  10  cents  per  cubic  yard,  was  completed  July  15, 1885. 

The  amounts  of  material  dredged  during  July  were  as  follows : 

Cabio  yards. 

b  Press  Barn  Bar 5,67fr 

It  Nanbuc  or  Pratt's  Ferry  Bar 4,51* 

It  Hartford  Bar 3,86a 

Total 14,054 

This,  in  addition  to  34,135  cubic  yards  previously  dredged,  makes 
18,189  cubic  yards  dredged  under  this  agreement.  The  channels  were 
ill  made  75  feet  wide,  with  9  feet  clear  depth  at  low  water. 

During  the  spring  freshets  of  1886  several  of  these  shoals  formed 
ftgain,  and  under  letter  of  authority  from  the  Chief  of  Engineers,  March 
&5, 1886,  an  agreement  was  entered  into  with  O.  C.  Goodrich,  of  Hart- 
ford, dated  April  2,  1886,  to  dredge  about  10,000  cubic  yards  at  the  rate 
|>f  10  cents  per  yard.  The  entire  amount,  10,000  cubic  yards,  was 
flredged  from  Hartford  Bar  between  May  3  and  May  20,  making  a 
channel  9  feet  deep  at  mean  low  water  and  from  22  to  44  feet  wide  $. 
work  under  this  agreement  stopped  on  account  of  exhaustion  of  funds* 
Mr.  Goodrich  has  continued  dredging  at  Hartford  Bar  and  other  bars 
without  expense  to,  or  authority  from,  the  United  States ;  it  is  under- 
stood that  this  work  is  done  by  Mr.  Goodrich  at  the  request  of  the  Hart- 
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ford  and  New  York  Transportation  Company  to  make  it  possible  for 
their  boats  to  pass  up  and  dowu  the  river. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  training- walls,  or  wing-dams,  at.  Hartford  Bar  and  Glastonbury 
Bar  have  been  built;  the  east  jetty  at  Saybrook  has  been  extended  to 
the  12-foot  curve,  the  west  jetty  to  the  16  foot  curve,  and  a  channel  12! 
feet  deep  has  been  dredged  between  them.  The  dredging  done  by  the; 
United  States  and  by  the  Transportation  Company  has,  it  is  understood, 
made  a  narrow  channel  of  9  feet  depth  up  to  Hartford  through  tbe 
shoals  formed  by  the  spring  freshets. 

PROPOSED   OPERATIONS. 

The  object  of  first  importance  under  the  existing  project  is  the  main* 
tenance  of  the  required  depth  of  9  feet  by  annual  dredging,  and  future 
appropriations  should  be  applied  to  that,  unless  they  are  made  largely 
in  excess  of  what  is  needed  for  such  work.  Experience  with  the  wiin* 
dams  already  l»uilt  indicates  that  they  will  not  maintain  the  channel 
without  frequent  dredging,  and  it  seems  advisable  to  postpone  tbe  cat 
struction  of  others  at  present.  The  appropriation  estimated  for  the  en- 
suing year  is  intended  for  dredging  to  maintain  the  required  depth  oi 
the  bars  between  Hartford  aud  Middletown,  at  Haddam  Island,  aai 
between  the  Saybrook  jetties ;  for  such  repairs  of  the  wing-dams  already 
built  as  may  Income  necessary,  and  for  raising  and  reinforcing  theearf 
jetty  at  Saybrook. 

Appropriations  for  the  improvement  of  Connecticut  River  below  Hart- 
ford, Conn.,  have  been  made  as  follows,  viz: 


Date. 


March  2, 1887 
July  11,1870 

March  3, 1871 

Jane  10,1872 
March  3, 1878 
Jane  28, 1874 
MarchS,  1875 
Aug.  14, 1876 

1878 
Jane  18, 1878 
MarchS,  1879 
Jane  14, 1880 
March  3, 1881 

Aug.    2,1882 

July     5, 1884 


Application. 


Survey 

Dredging  at  Moose  Island,  Pistol  Point,  and  Pratt's  Ferry ;  piling  at 

Hartford 

Dredging  at  Hartford,  Claybanks.Pier  I,  Pier  J,  Pratt's  Ferry,  Glaston- 
bury, Pistol  Point,  and  Chester  Rock 

Dredging  at  Pistol  Point  and  Pratt's  Ferry :  Saybrook  jetty 

Dredging  at  Hartford,  Pratt's  Ferry,  and  Glastonbury :  Saybrook  jetty . . . 

Dredging  at  Hartford,  Pratt's  Ferry,  and  Saybrook :  Saybrook  Jetties 

Dredging  at  Glastonbury,  Hartfora,  and  Pratt's  Ferry :  Saybrook  jetties. 
Dredging  at  Glastonbury,  Hartford,  and  Pratt's  Ferry :  Saybrook  Jetties, 

Salmon  River  dredging 

Compen sation  for  previous  dredging 

Saybrook  Jetties,  and  survey  from  Hartford  to  Rocky  Hill 

Dredging  Glastonbury,  Hartford,  and  Press  Barn 

Dredging  at  Glastonbury,  and  Hartford  ;  Saybrook  jetties 

Dredging  at  Glastonbury,  Pratt's  Ferry,  and  Hartford ;  Glastonbury  pier, 

and:  Saybrook  Jetties 

Dredging  at  Glastonburv,  Claybanks,  Pratt's  Ferry  .Press  Barn,  Dividend, 

Piatol  Point,  Hartford.  Salmon  River,  dredging ;  Hartford  dike 

Dredging  at  Hartford,  Claybanks,  Pratt's  Ferry,  Press  Barn,  Glastonbury, 

Dividend,  Pistol  Point,  Mouse  Island,  and  between  Jetties  at  Saybrook ; 

extending  west  Jetty  at  Saybrook 


Unknot* 


si 


HOT 

45,  • 
15.  * 


Total 


$m» 


The  Connecticut  River  is  in  tbe  collection  district  of  Middletown.  By  the  count 
of  the  river  the  distance  from  Hoiyoke,  Mass.,  to  Hartford,  Conn.,  in  about  34  mite* 
and  from  Hartford  to  Long  Island  Sound  about  50  miles.  There  is  a  light-house  os 
Saybrook  Point,  on  the  west  shore  of  the  river,  at  its  mouth,  and  another  at  the  end 
of  the  west  jetty. 

Fort  Trumbull,  New  London  Harbor,  Conn.,  about  16  miles  east  from  Saybrook 
Po  int,  is  the  nearest  work  of  defense. 
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Money  statement 

Fuly  1,  1885,  amount  available $5,813  51 

Inly  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 5,813  51 

Amount  appropriated  by  act  approved  August  5,  1886 26, 250  00 

~» 

[Amount  (estimated)  required  for  completion  of  existing  project 169, 000  0O 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  0O 
Submitted  in  compliance  with  requirements  of  section*!  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  information  concerning  the  commerce  of  the  Connecticut  River  be- 
ow  Hartford  is  furnished  by  the  courtesy  of  the  collector  of  customs  at  Middletown  i 

Custom-Hocsb,  Middletown,  Conn., 

Collector's  Office,  Jvly  12,  1886. 

Sir:  The  inclosed  report,  compiled  from  answers  to  inquiries  and  from  the  record* 
»f  this  office,  is  believed  to  be  a  fair  exhibit  of  the  commerce  on  the  Connecticut  River 
for  the  past  fiscal  year ;  but  the  collection  of  customs,  though  apparently  related  to- 
t,  has  truly  no  connection  with  it,  being  derived  almost  wholly  from  the  internal- 
inland  transportation  business  from  New  York  and  trade  with  Canada. 

The  report  made  this  day  to  the  Bureau  of  Navigation  shows  a  total  of  100  ves- 
telsand  14,000  tons  gross  tonnage.  The  river  is  important,  not  only  to  Connecticut,. 
but  to  the  States  north  of  it,  to  which  many  of  the  products  landed  at  Hartford  are- 
mally  transported,  and  if  the  river  were  fully  improved  coal  could  be  furnished  to  the 
towns  in  Massachusetts  adjacent  to  the  river  at  nearly  $1  per  ton  less  than  at  presents 
Very  respectfully, 

Geo.  W.  Burke, 

Special  Deputy. 
Col.  D.  C.  Houston,  U.  S.  A. 


hmmarjf  statement  of  commerce  on  the  Connecticut  River,  including  port  of  Hartford  an& 

all  below  to  mouth  of  river,  in  the  district  of  Middletown, 


For  year  ending  June  30,  1880. 


ktries,  foreign  sail 

Haaraneen,  foreign  sail 

■ttiiea,  coaetwiae  steamers 

Clearances,  coastwise  steamers 

|  Coastwise,  sail,  and  other  oraft ? 

Totals 


Number 
of  vessels. 


] 

1 

370 

370 

2,600 

2,600 


5,042 


Tonnage. 


100 
100 
780, 300  \ 
789,300  5 
520,000 
520,000 


Tons  of 
2,000  lbs. 
carried. 


150 


Estimated* 

value  oi 

cargoes. 


77,600 

910,000 
390,000 


$1,200 

30,175,00a. 

2,600,00t> 
1,300,000 


2, 618, 800        1, 377, 750  \    34, 076, 200 


Total  amount  of  customs  collected,  $298,863.51. 

Chief  articles  of  commerce:  Stone,  coal,  lumber;  manufactures  of  cotton,  wool, 
ion,  brifannia  tin,  &c. ;  grain,  flour,  feed,  miscellaneous  foreign  goods. 

About  half  of  the  above  freight  goes  to  and  from  Hartford ;  the  other  half  belongs 
to  the  towns  below. 


D    2. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 


This  river  i§  formed  by  the  confluence  of  the  Yautic  and  Shetucket 
rivers  at  Norwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
miles,  to  Long  Island  Sound.  For  II  miles  above  its  mouth  the  channel 
is  from  16  to  80  feet  deep,  averaging  over  30  feet  for  the  first  4  miles. 
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For  3  miles  below  Norwich  the  available  dtepth  in  1829  was  bat  5  feet 
at  low  water,  where  now  there  is  10  feet  depth.  The  work  of  improve- 
ment has  been  virtually  confined  to  a  stretch  of  3£  miles  below  Norwich. 
Histories  of  the  improvements  may  be  found  in  tbe  Annual  Reports  of 
the  Chief  of  Engineers,  1873,  page  981;  and  1879,  Part  I,  page  331. 

PROJECTS  FOR  IMPROVEMENT. 

The  first  definite  project  for  improving  this  river  was  approved  ii 
1836.  It  provided  for  a  channel  100  feet  wide  and  14  feet  deep  at  high 
water,  to  be  obtained  by  dredging,  by  constructing  eleven  piers  or  wing- 
dams,  and  by  adding  to  the  three  already  built  wings  extending  op 
and  down  stream,  converting  them  into  T-walls.  The  desired  result! 
were  obtained,  but  shoals  subsequently  formed,  and  in  1806,  and  again 
in  1873,  it  became  necessary  to  deepen  and  widen  the  channel  by  dredg- 
ing. In  1878.  after  more  shoaling,  it  was  decided  to  make  the  channel 
14  feet  deep  at  low  water  instead  of  at  high  water,  which  would  increase 
the  depth  3  feet.  This  afforded  only  temporary  relief;  the  shoaling  con- 
tinued, and  in  1882  the  project  was  further  modified,  under  recommen- 
dation of  Major  Barlow,  Corps  of  Engineers,  approved  by  the  Board  of 
Engineers,  by  providing  for  the  construction  of  five  dikes  or  training 
walls  along  tbe  outer  sides  of  the  channel  curves,  with  the  addition  rf 
low  walls  on  the  inner  sides  should  they  be  found  necessary,  the  widrk 
of  water-way  between  them  increasing  from  300  feet  at  Thamesville,  1 
mile  below  Norwich,  to  480  feet  at  the  lower  wall.  At  the  same  tinn 
the  projected  width  of  the  channel  was  iucreased  to  200  feet.  The  im- 
provement was  to  extend  over  the  first  3£  miles  below  Norwich. 

OPERATIONS  D1TRING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1886. 

The  dike  on  the  east  side  of  the  channel  at  Long  Rock,  about  2  mifet 
below  Norwich,  which  was  nearly  completed  in  the  previous  year,  wtt 
finished  in  July,  1885,  691  tons  of  riprap  stone  being  delivered.  Shoal- 
ing occurred  along  the  line  of  the  Long  Rock  Dike  previous  to  its  ooi- 
s true t ion,  so  that  the  amount  of  stone  required  (11,945  tons)  was  much 
less  than  estimated  (20,000  tons),  and  with  the  approval  of  the  Chief  of 
Engineers,  work  was  begun  on  the  Rolling  Mill  Dike,  about  l£mil* 
below  Norwich,  by  the  contractor  for  the  Long  Rock  Dike,  Charles  H. 
Edwards,  of  Boston,  Mass.,  under  an  extension  of  his  contract  of  Oc- 
tober 15,  1884.  Work  was  continued  until  October  24,  1885,  when  tbe 
contract  was  declared  completed,  8,000  tons  having  been  delivered  it 
the  Rolling  Mill  Dike,  building  1,026  linear  feet  of  the  middle  part  of 
this  dike  to  full  dimensions,  i.  e.,  3  feet  wide  on  top,  the  top  at  men 
high-water  level,  and  side  slopes  of  1  on  1 ;  105  tons  of  stone  were  al* 
used  in  July,  1885,  in  partial  repair  of  the  Trading  Cove  Dike,  which 
had  settled. 

The  total  amount  of  stone  delivered  uuder  this  contract  was: 

Long  Rock  Dike,  complete ^ 11,915 

Trading  Cove  Dike,  repairs If 

Rolling  Mill  Dike,  beginning 8,^" 

Total 20,i 

Of  this  amount  11,254  tons  were  delivered  in  tbe  previous- fiscal  ,vearJ 
The  material  was  riprap  stone,  partly  granite,  partly  Connecticut  Bivell 
sandstone. 
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Daring  May,  1886,  an  examination  of  tbe  river  near  Norwich  was 
made. 

PRESENT   CONDITION  OF  THE   IMPROVEMENT. 

Of  the  five  dikes  provided  for  ii\  the  project,  the  three  furthest  down- 
stream have  been  constructed  at  cost  as  follows : 


Location  of  dike. 


Date  of 
completion. 


Length  of 
dike. 


Mohegan,  3)  miles  below  Norwich  

Trading  above.  2J  miles  below  Norwich 
Long  Rook.  2  miles  below  Norwich 


1883 

188t» 
1885 


Feet. 
2,988 
2,370 
2,800 


Number  of 

tons  of  rip* 

rap. 


Pile-dike. 
17, 207 
11, 945 


Cost, 
exclusive  of 
supervis- 
ion, &e. 


$23,686  Op 
21, 113  05 
12,781  1* 


The  next  in  order,  the  Rolling  Mill  Dike,  1 J  miles  below  Norwich,  and 
planned  to  be  4,350  feet  long,  has  been  begu/i,  1,026  feet  having  been 
built,  commencing  at  the  south  end  of  the  old  "sand  pier,"  about  the 
middle  of  the  dike,  and  extending  southward. 

The  upper  dike,  one-half  mile  below  Norwich,  planned  to  be  1,050  feet 
long,  has  not  been  begun. 

The  Mohegan  Dike  and  the  Trading  Gove  Dike  need  slight  repairs, 
the  former  being  crushed  by  ice  at  its  upper  end,  the  latter  having*  set- 
tled. 

The  channel,  which  had  an  available  depth  of  not  less  than  12  feet 
at  mean  loW  water  for  a  width  of  60  feet  or  over,  has  shoaled  during 
the  spring  freshets,  so  that  the  available  depth  over  the  worst  bars  is 
from  9.5  to  11.5  feet. 

PROPOSED  OPERATIONS. 

The  funds  now  available  are  not  sufficient  to  begin  work  with,  but 
they  will  probably  be  enough  to  make  such  repairs  as  are  needed  at  once. 
In  order  to  secure  the  best  attainable  results  the  system  of  training- 
walls  now  in  course  of  construction  should  be  completed  rapidly.  One 
hundred  thousand  dollars  can  be  profitably  expended  on  this  work  and 
on  the  necessary  dredgiug  during  the  year  ending  June  30,  1888. 

Appropriations  for  improvement  of  Thames  Eiver  have  been  made 
as  follows,  viz : 


Date. 


Application. 


Amount. 


Mar. 
Mar. 

July 
Mar. 
July 


$150 

150 

10,000 

20.000 

10,000 

10, 000 

72,000 

15,000 

10,000 

10,000 

12,000 

22,500 

30,000 

Aug.    2,188*2     Training- wall 8 *35,000 


3. 1821     Removal  of  obstructions  placed  daring  war  of  1812 

2,182*  ,  Survey 

4.1836  Piers  and  dredging ,... 

3.1837    do 

7.1838  ...do 

Jane  23, 1866     Dredging  and  survey 

Mar.    3,1867     Dredging    

Mar.    3,1871  ( do 

June  IP.  1872    do 

Jane  18,1878      do 

Mar.    3,1879  do 

Jane  14. 1880  ,  Dredging  and  training-walls  

Mar.    3,1881    do 


July    5.  1884    do 


'25,000 


Total 


281,800 


*  Appropriated  for  present  project. 
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Thames  River  is  in  the  collection  district  of  New  London.  The  near- 
est light-house  is  at  the  month  of  the  river,  on  the  west  shore.  Fort* 
Trumbull  and  Griswold  overlook  the  month  of  the  river  from  either 
shore. 


COMMERCIAL  STATISTICS. 


No  record  of  arrivals  and  departures  of  vessels  is  kept,  and  it  has  been  ioipracuft- 
ble  to  obtain  auy  statistics  of  the  commerce  of  this  river. 

Norwich,  at  the  head  of  the  river,  is  a  distributing  point  for  coal  and  supplies  to 
a  large  interior  manufacturing  district,  principally  along  the  line  of  the  Nonrici 
and  Worcester  Railroad. 

A  line  of  freight  steamers  makes  trips  nearly  daily  betweeu  Norwich  and  New  York. 


Money  statement. 

July  1,  1885,  amount  available $17,252  3t> 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1885 $12,499  95 

July  1,  1886,  outstanding  liabilities 64  04 

12,563  » 

July  1,  1886,  amount  available 4,68831 

Amount  appropriated  by  act  approved  AnguBt  5,  1886 22, 500  00 

Amount  available  for  fiscal  year  endi  ng  J  nne  30, 1887 27, 188  31 

(Amount  (estimated)  required  for  completion  of  existing  project 105,550  00 
Amount  that  can  be  profitably  expended  fb  fiscal  year  endi  ng  Jane  30, 1888  100, 000  M 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  improving  Thames  Hirer,  Connecticut,  in  force  during  the  final 

year  ending  June  30,  1886. 


Charles  H.Ed  wards,  Boa-    Oct.  15, 1884  '  Delivery  of  riprap  stone.1       $1  07     Completed  October  M 
ton,  Mass.  1885. 


D3. 

IMPROVEMENT  OF  NEW  LONDON  HARBOR,  CONNECTICUT. 

New  London  Harbor  is  that  part  of  the  Thames  River  which  lies  in 
front  of  the  city  of  New  London,  extending  from  Winthrop's  Point  to 
Long  Island  Sound,  a  distance  of  about  3  miles.  It  has  good  anchor- 
age-ground, and  a  channel  from  30  to  50  feet  deep  and  a  quarter  of  a 
mile  wide  extending* up  above  Winthrop's  Point.  It  is  one  of  the  best 
harbors  on  the  Atlantic  coast.  No  improvements  of  importance  have 
ever  been  needed,  and  none  were  undertaken  until  1880. 

PROJECTS  FOR  IMPROVEMENT. 

In  1878,  shortly  after  the  completion  of  the  New  London  Northern 
Railroad  Wharf,  it  was  recommended  that  the  United  States  undertake 
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the  removal,  to  a  depth  of  16  feet  at  mean  low  water,  of  a  shoal  of  sand 
and  bowlders  lying  east  of  this  wharf,  at  an  estimated  cost  of  $6,800; 
when  this  project  was  adopted,  under  the  appropriation  of  June  14, 
1880,  it  was  decided  to  limit  the  area  of  dredging  to  the  southern  part 
of  theshoal ;  subsequently,  in  1882,  this  was  modified  so  that  the  dredged 
area  should  be  that  part  of  the  shoal  southwest  of  a  line  running  south- 
southeast  from  a  point  600  feet  above  the  south  end  of  the  wharf.  The 
depth  in  this  part  of  the  shoal  varied  from  6  to  15  feet. 

In  1881,  after  the  first  work  had  been  done,  it  was  found  that  the 
material  was  much  more  difficult  to  handle  than  had  been  supposed, 
and  a  new  estimate  was  made,  increasing  the  cost  to  $24,000.  Of  this 
amount  $17,800  have  been  appropriated;  20,360  cubic  yards  of  sand 
and  stones,  and  519  cubic  yards  of  bowlders  have  been  removed.  The 
original  estimate  provided  for  removal  of  37,000  cubic  yards  of  sand 
and  gravel,  and  125  cubic  yards  of  bowlders;  showing  that  the  propor- 
tion of  bowlders  is  much  greater  than  was  expected.  These  bowlders 
have  ranged  in  size  from  one-fourth  cubic  yard  to  5  cubic  yards,  and 
have  frequently  required  blasting. 

OPERATIONS  DURING  THE   FISCAL   YEAR  ENDING  JUNE  30,  1886. 

9 
•  • 

The  available  funds  were  not  sufficient  to  begin  operations  with.  An 
examination  of  the  shoal  was  made  in  May,  1886. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  required  depth  of  16  feet  at  mean  low  water  has  been  made  over 
nearly  the  whole  area  to  be  dredged,  the  part  still  requiring  dredging 
being  a  wedge-shaped  area  about  50  feet  wide  and  200  feet  long,  lying 
southeast  of  the  work  already  done.  No  work  has  been  done  within  75 
feet  of  the  wharf,  improvement  inside  that  limit  being  considered  as  of 
a  private  nature.  The  examination  of  May,  1886,  showed  that  the 
dredged  area  has  retained  its  depth. 

PROPOSED  OPERATIONS. 

If  the  balance  of  the  estimate  ($6,200)  be  appropriated,  it  will  be  ap- 
plied to  the  completion  of  the  projected  work  on  the  shoal  east  of  the 
railroad  wharf,  for  which  it  will  undoubtedly  be  sufficient.  The  work 
already  done  has  made  the  east  side  of  the  wharf  quite  easy  of  access, 
and  has  been  of  great  value  to  vessels  loading  and  unloading  there. 

Appropriations  to  date  for  this  harbor  have  been  made  as  follows, 
viz : 


Date.  Application.  -  Amount. 

Jane  14, 1880  I  Dredging  shoal  east  of  railroad  wharf $2, 500 

Mar.    3, 1881  ■  Dredging  shoal  east  of  railroad  wharf 4,30* 

Aug.    2,1882     Dredging  shoal  east  of  railroad  wharf 9,00t 

July    5,1884     Dredging  shoal  east  of  railroad  wharf 2,000 

Total 17,800 

New  London,  the  port  of  entry  for  the  collection  district  of  Now  London,  is  situated 
about  2.5  rail  en  from  Long  Island  Sound.  The  harbor  is  formed  by  the  mouth  of  the 
Thames  River. 

New  London  light-house  is  located  at  the  entrance  to  the  harbor,  on  the  west  shore. 
Forts  Trnmb  nil  and  Griswold  command  the  harbor  from  either  side. 
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Money  statement. 

July  1,  1885,  amount  available $160  ft 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18ti5 160  64 


Amount  appropriated  by  act  approved  August  5,  1H86 2, 000 


(Amount  (estimated)  required  for  completion  of  existing  project 4, 200  01 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    4, 200  M 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


For  the  following  statistics  of  commerce  of  the  port  of  New  London  1  am  indebted 
to  the  courtesy  of  the  collector  of  the  port : 


Foreign  entries 

Foreign  clearances . . . 
Coastwise  entries 
Coastwise  clearances. 


No.  of         Total      Yalncof 
▼easels.  \  tonnage,    carjpc*. 


18  <  3,631  I    $101,0 

1  128  ,  

51  '        8.7*29  i 

117  1      24,806  1 


Customs  collected,  $10,648.28. 

Chief  articles  of  foreign  commerce,  logwood,  bay  rum,  rum,  molasses,  and  fertili- 
zers. 

In  addition  to  the  above  there  is  much  domestic  commerce,  of  which  no  record  is 
kept.  A  line  of  large  freight  and  passenger  steamers  make  trips  to  and  from  New 
York  daily.  A  steamer  runs  daily  to  Greenport,  Long  Island,  N.  Y.,  and  retain,  mod 
in  summer  a  steamer  makes  three  trips  weekly  between  Hartford,  New  London,  mod 
Sag  Harbor.  During  the  summer  the  harbor  is  much  frequented  by  pleasure  boats  of 
all  sizes. 


D  4. 

IMPROVEMENT  OF  CLINTON  HARBOR,  CONNECTICUT. 

Clinton  Harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  10 
miles  west  of  the  Connecticut  River.  It  consists  of  an  open,  shallow 
bay,  and  of  the  mouth  of  the  Hammonasset  River,  a  tidal  stream  which 
flows  easterly  in  front  of  the  town  wharves  and  empties  into  the  bay. 
For  three-fourths  of  a  mile  above  its  mouth  the  river  is  separated  from 
the  bay  by  a  narrow  strip  of  sand  and  marsh.  About  forty-five  years 
ago  a  break  was  made  through  this  strip,  one-half  mile  above  the  month 
of  the  river,  which  diverted  a  considerable  part  of  the  tides,  and  since 
then  two  shoals  have  formed,  one  just  inside  the  river's  mouth,  with  4.5 
feet  of  water,  and  one  out  in  the  bay,  shortly  before  reaching  the  deep 
water  of  the  sound,  with  a  depth  of  4  feet.  It  is  said  that  formerly  there 
were  depths  of  from  8  to  12  feet  on  both  these  bars,  and  that  shoaling 
occurred  soon  after  the  breach  was  made. 

PROJECTS  FOR  IMPROVEMENT. 

The  first  survey  of  this  harbor  was  made  in  1881,  and  a  project  for 
improvement  submitted  and  adopted  iu  1882,  which  consisted  in  closing 
the  breach  by  a  riprap  stone  dike,  and  after  sufficient  time  had  elapsed, 
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Money  statement. 

July  1,  1885,  amount  available $160  S4 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18«5 160  64 

Amount  appropriated  by  act  approved  August  5,  1886 2, 000  09 

(Amount  (estimated)  required  for  completion  of  existing  project 4/200  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1838    4, 200  #0 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  186ti  and  1867. 


COMMERCIAL  STATISTICS. 


For  the  following  statistics  of  commerce  of  the  port  of  New  London  I  am  indebted 
to  the  courtesy  of  the  collector  of  the  port : 


No.  of    i     Total    !  Value  of 
vessels,     tonnage,  j  cargoes. 


Foreign  entries 

Foreign  clearances . . 
Coastwise  entries 
Coastwise  clearances 


18 
1 

51 
117 


3,851 

128 

8.729 

24,808 


!    $101,  T7I 


Customs  collected,  $10,648.28. 

Chief  articles  of  foreign  commerce,  logwood,  bay  rum,  rum,  molasses,  and  fertili- 
zers. 

In  addition  to  the  above  there  is  much  domestic  commerce,  of  which  no  record  is 
kept.  A  line  of  large  freight  and  passenger  steamers  make  trips  to  and  from  New 
York  daily.  A  steamer  runs  daily  to  Qreenport,  Long  Island,  N.  Y.,  and  return,  and 
in  summer  a  steamer  makes  three  trips  weekly  between  Hartford,  New  London,  aud 
Sag  Harbor.  During  the  summer  the  harbor  is  much  frequented  by  pleasure  boats  of 
all  sizes. 


D  4. 

IMPROVEMENT  OF  CLINTON  HARBOR,  CONNECTICUT. 

Clinton  Harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  10 
miles  west  of  the  Connecticut  River.  It  consists  of  an  open,  shallow 
bay,  and  of  the  mouth  of  the  Hammonasset  River,  a  tidal  stream  which 
flows  easterly  in  front  of  the  town  wharves  and  empties  into  the  bay. 
For  three-fourths  of  a  mile  above  its  mouth  the  river  is  separated  from 
the  bay  by  a  narrow  strip  of  sand  and  marsh.  About  forty-five  years 
ago  a  break  was  made  through  this  strip,  one-half  mile  above  the  mouth 
of  the  river,  which  diverted  a  considerable  part  of  the  tides,  and  since 
then  two  shoals  have  formed,  one  just  inside  the  river's  mouth,  with  4.5 
feet  of  water,  and  one  out  in  the  bay,  shortly  before  reaching  the  deep 
water  of  the  sound,  with  a  depth  of  4  feet.  It  is  said  that  formerly  there 
were  depths  of  from  8  to  12  feet  on  both  these  bars,  and  that  shoaling 
occurred  soon  after  the  breach  was  made. 


PROJECTS  FOR  IMPROVEMENT. 


The  first  survey  of  this  harbor  was  made  in  1881,  and  a  project  for 
improvement  submitted  and  adopted  in  1882,  which  consisted  in  closing 
the  breach  by  a  riprap  stone  dike,  and  after  sufficient  time  had  elapsed, 
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f  the  desired  depth  was  not  restored  by  the  increased  tidal  flow,  to 
Iredge  channels  100  feet  wide  and  6  feet  deep  at  mean  low  water  through 
;he  two  shoals.  Three  thousand  dollars  was  estimated  as  the  cost  of  the 
like  and  $10,000  as  the  cost  of  the  whole  project,  including  the  dredg- 
ing. (See  Auoual  Report  of  the  Chief  of  Engineers  for  1882,  Part  I, 
E>age  630.) 

OPERATIONS  DURING  THE   FISCAL   YEAR  ENDING  JUNE  30,   1886. 

The  available  funds  were  not  sufficient  to  continue  the  improvement* 
An  examination  of  the  harbor  was  made  in  September,  1885. 

PRESENT  CONDITION  OF  THE  IMPROVEMENT. 

The  dike  was  built  in  1883,  using  1,574  tons  of  riprap  granite,  and 
costing,  exclusive  of  superintendence,  $2,219.34.  The  recent  examina- 
tion shows  that  it  has  settled  an  average  of  about  2  feet,  and  will  re- 
quire 500  tons  •of  stone  to  bring  it  up  to  full  height;  also,  that  no  ma- 
terial change  has  taken  place  in  the  channel  since  the  completion  of  the 
dike.  It  seems  now  fairly  well  established  that  the  increase  of  tidal  flow 
will  not  scour  the  channel  to  the  desired  depth  without  some  dredging. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  complete  the  project  by  dredging  a  channel  100  feet 
wide  and  6  feet  deep  at  mean  low  water  through  the  two  shoals  in  the 
harbor  as  soon  as  the  estimated  funds,  $7,000,  are  appropriated. 

Appropriations  to  date  for  this  harbor  have  been  made  as  follows,  viz : 


Date.  Application.  |  Amount 


Mar.    3,1881     Survey 

Aug.    2,1882     Construction  of  dike. 


Total 


*$500 

8t0M 


8,50* 


*  Allotment  from  general  appropriation  for  earveys. 

Clinton  Harbor,  Connecticut,  is  in  the  collection  district  of  Middletown,  on  the 
north  shore  of  Long  Island  Sound,  9  miles  west  of  the  mouth  of  the  Connecticut  River. 
The  nearest  lighthouse  is  on  Falkner's  Island,  H  miles  southwest.  Fort  Trumbull, 
New  London  Harbor,  Connecticut,  is  23  miles  east,  and  is  the  nearest  work  of  defense. 

Money  statement. 

July  1,  1885,  amount  available -. $306  73 

July  1,  1886",  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, I8r<5 54  00 

Jaly  1,  18Sb\  amount  available 252  73 


Amount  (estimated)  required  for  completion  of  existing  project 7,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      7, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

For  the  following  statistics  I  am  indebted  to  the  courtesy  of  the  collector  of  customs 
M  Middletown,  Conn. : 

Number  of  vessels  entered  and  cleared 30 

Tonnage  (total) 3,000 

Value  of  cargoes $24,  OOf 

Chief  articles  of  commerce  are  coal,  wood,  and  oysters. 

The  greater  part  of  the  commerce  of  Clinton  is  carried  on  by  rail. 
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IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound, 
extending  about  4  miles  inland,  and  from  I  to  2  miles  wide.  The  Mill 
and  Quinnipiac  rivers  empty  into  the  head  of  the  harbor.  These  rivers 
are  of  no  commercial  importance,  except  for  tidal  navigation  about  a 
mile  above  their  mouths.  The  harbor  channel  is  from  400  feet  to  1 
mile  in  width,  with  mud  and  sand  flats  on  either  side.  When  the  Gov- 
ernment began  work  in  this  harbor  in  1867,  the  available  low-water 
depth  above  Fort  Hale — about  half-way  up  the  harbor — was  9  feet.  Op- 
posite Fort  Hale  it  was  18  feet  or  over,  but  a  short  distance  below  was 
a  bar  of  soft  mud  extending  across  the  harbor,  with  depths  from  13  to 
15  feet.  The  mouth  of  the  harbor  was  obstructed  by  several  sunken 
rooks. 

PROJECTS  FOB  IMPROVEMENT. 

Several  plans  for  removal  of  some  of  the  rocks  at  the  en  trance  have  been 
proposed  and  undertaken  with  indifferent  success.  The  removal  of  the 
harbor  light  to  Southwest  Ledge,  and  the  completion  of  the  present  plao 
for  breakwaters,  will  obviate  the  necessity  of  further  work  on  the  rocks. 

The  first  project  for  deepening  the  chanuel  of  this  harbor  provided 
for  making  13  feet  depth  at  mean  low  water  up  to  the  city  wharves. 
This  was  begun,  and  the  required  depth  obtained  in  1871.  In  1872  and 
1873  the  bar  below  Fort  Hale  (about  2  miles  belaw  the  city  of  New 
Haven)  was  dredged  16  feet  deep,  but  on  account  of  the  very  soft  natore 
of  the  material  the  channel  nearly  filled  up  in  a  few  months.  Greater 
depth  in  the  upper  harbor  was  desired,  and  in  1875-77  a  project  was 
proposed  and  adopted,  providing  for  a  channel  16  feet  deep  above  Fort 
Hale.  To  increase  the  depth  over  the  Fort  Hale  Bar,  it  was  proposed 
in  1879  to  contract  the  channel  there  by  means  of  a  dike  from  Sandy 
Point,  on  the  west  side  of  the  harbor.  This  plan  being  recommended  by 
Board  of  Engineers  for  Fortifications  and  River  and  Harbor  improve- 
ments, and  being  approved  by  the  Chief  of  Engineers,  work  upon  it  wa» 
begun  in  1883.  The  dike  was  to  consist  of  a  channel  arm  parallel  to  tbe 
ehannel  and  connected  with  the  west  shore  at  Sandy  Point. 

OPEEATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

Dredgiug  was  done  by  hired  labor  and  by  contract  to  enlarge  the 
water-way  under  Tomlinsou's  Bridge,  and  to  widen  the  channel  abore 
Long  Wharf,  in  order  to  afford  anchorage  to  light-draught  vessels  with- 
out blocking  the  main  channel.  Work  by  hired  labor  was  began  Au- 
gust 10,  at  which  time  Tomlinson's  Bridge  was  being  partially  rebuilt 
Two  old  piers  and  part  of  the  east  abutment  of  the  old  bridge  were 
removed,  and  an  area  extending  about  120  feet  across  the  channel  and 
30  feet  above  and  below  the  bridge  was  dredged  18  feet  deep.  The 
material  removed  consisted  of  masonry,  riprap,  sand,  gravel,  mud,  logs, 
and  old  crib- work,  amounting  to  3,116  cubic  yards  measured  iu  place? 
and  costing  75  cents  per  cubic  yard.  The  channel  from  Tomlinsonj* 
Bridge  to  the  Sewer  Dock  was  widened  on  the  east  side  from  40  to  120 
feet,  the  depth  made  being  12  feet  at  mean  low  water;  20,000  cnbic 
yards  of  mud  were  removed.  Advertisement  by  circular  was  made, 
proposals  were  received,  and  September  9  a  contract  was  made  with 
Henry  Du  Bois'  Sons,  of  New  York,  to  dredge  about  50,000  cubic  yards 
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at  tbe  rate  of  8£  cents  per  cubic  yard.  Work  was  begun  immediately, 
and  was  completed  October  9,  1885,  44,192  cubic  yards  of  mud  having 
been  removed.  Tbe  channel  was  widened  80  feet  on  the  east  side  from 
opposite  the  Sewer  Dock  to  and  around  the  bend  opposite  Long  Wharf, 
making  13  feet  depth  at  mean  low  water ;  and  on  the  west  side  ot  the 
channel,  half  way  between  the  Sewer  Dock  and  the  Canal  Railroad 
Dock,  an  anchorage  basin,  400  feet  by  200  feet,  was  dredged  8  feet  deep.. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  this  there  is  a  16  foot  channel  up  to  Tomlinson's  Bridge, 
with  width  from  400  to  600  feet.  Just  below  the  Sewer  Dock,  on  the 
west  side  of  the  channel,  is  an  anchorage  basin  of  about  2  acres  area 
and  8  feet  deep,  and  on  the  east  side  of  the  channel  above  Long  Wharf 
an  additional  width  of  about  100  feet  has  been  dredged  12  feet  deep  or 
over.  The  shore-arm,  2,140  feet  long,  and  254  feet  of  the  channel-arm 
of  the  Sandy  Point  Dike,  have  been  built;  1,294  feet  of  the  inner  end 
of  the  shore-arm  are  built  of  riprap  stone ;  the  rest  is  of  close  piling, 
with  longitudinal  timbers  and  cross  ties,  8  feet  wide  over  all,  and  filled 
with  stone.     All  the  timber  work  is  creosoted. 

PROPOSED   OPERATIONS. 

,  The  project  for  deepening  the  channel  across  the  Fort  Hale  Bar, 
which  consists  of  a  dike  from  the  west  shore  (already  begun)  and  dredg- 
ing, ought  to  be  completed  as  soon  as  possible.  The  work  could  readily 
be  done  in  one  year,  and  $100,000  is  estimated  for  finishing  the  dike, 
and  for  the  necessary  dredging. 

Appropriations  for  the  improvement  of  New  Haven  Harbor  have  beea 
made,  as  follows,  viz : 


Date.  Application. 


Au.  30, 1852 
July  11,1870 
Mar.  8,1871 
Jum  10, 1872 
Mar.  8,1873 
Mar.  3,1875 
Jan©  18, 1878 
Mar.    3,1870 


Amount. 


Removal  of  middle  rock,  not  expended  until  1867 $6,000 

Removal  of  rocks 15,000 

Dredging  (13  feet)  above  Fort  Hale 40,000 

Dredging  (16  feet)  above  Fort  Hale,  removal  of  rocks «...  35,000 

Dredging  (16  feet)  above  Fort  Hale 25,000 

Dredging  (13  feet)  above  Leng  Wharf 10,000 

Dredging  (16  feet)  Long  Wharf  to  Fort  Hale 25,000 

Dredging  (16  feet)  above  Long  Wharf 15,000 

Jane  14,1880  '  Dredging  (16  feet)  above  Long  Wharf 15,000 

Mar.    3,1881  .  Dredging  (16  feet)  Long  Wharf  to  Foit  Hale 15,000 

Aug.   2,1882     Dike  opposite  Fort  Hale 30,000* 

July    5,1884  |  Dredging  (18, 12,  and  8  feet)  above  Long  Wharf 10,  OH 


Total 


241,000 


New  Haven,  tbe  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  «H  miles  from  Long  Island  Sound.  There 
i*  a  light-house  on  Southwest  Ledge,  at  the  mouth  of  the  harbor.  Fort  Hale,  2  miles 
below  the  city,  commands  the  channel. 

Money  statement. 

July  1,  1885,  amount  available $10,276  82 

July  1.  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $9,850  58 

Jaly  1,  1886,  outstanding  liabilities 290  00 

. 10, 140  58 

July  1,  1886,  amount  available 136  24 

Amount  appropriated  by  act  approved  August  5,  1886 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 20, 136  24 


i 
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{  Amount  (estimated)  required  for  completion  of  existing  project $80,000  09 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    80, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  and  opened  at  11  a.m.,  September  7,  1885,  dredging  in  Ne 

Haven  Harbor t  Connecticut. 


JTo. 


l 
2 
3 


Names  and  addresses  of  bidders. 


H.  N.  and  A.  J.  Beardsley,  Bridgeport,  Conn 

William  H.  Taylor,  jr.,  Jersey  City,  N.  J 

•Henry  pu  Bois'  Sons,  New  York,  N.  Y 


i     Price    |     Cofttof 
?per  cubic  ,50, 0*0  eofek 
yard.    !     y 


$0  0»| 
11 

084 


*  Contract  awarded  to  Henry  Da  Bois'  Sons,  dated  September  9, 1885,  and  completed' October  A, 


COMMERCIAL  STATISTICS. 


The  following  statement  of  commerce  of  the  port  of  New  Haven  is  furnished  by 
the  courtesy  of  the  collector  of  customs: 


FOREIGN  COMMERCE. 


Teasels  entered. 
Teasels  cleared , 


Number. !  Vakte.  rf 


50     $560, 794  45 
19!      82,1»« 


Duties  and  miscellaneous  receipts,  $981,974.49. 


The  total  amount  of  merchandise  in  weight  received  by  water,  not  including  ooal, 
iron,  and  lumber,  is  3^,912  tons;  and  the  chief  articles  of  commerce  constat  of  so  gar, 
molasses,  rum,  coal,  iron,  lumber,  potatoes,  and  various  other  products  in  large  quan- 
tities. 


DOMESTIC  COMMERCE. 


Steamers  entered  and  cleared 2,* 

Sailing  vessels  and  barges  entered  and  cleared 7, 210 


RECEIPTS  OF  MERCHANDISE. 

Coal,  711,283  tons Talue. 

Iron,  82,000  tons '. do... 

Lumber do... 

Miscellaneous do... 

Shipment  of  merchandise do... 


$3, 200,773 

1,476,000 

2, 500,  l«0 

68.05ti,339 

57, 215,  630 


Total 1 132,448,<M* 


RECA  PITULATION. 


Value  of  merchandise  imported 

Value  of  merchandise  exported 

Value  of  merchandise  received  coastwise. 
Value  of  merchandise  shipped  coastwise.. 
KDoal,  iron,  and  lumber 


$560,794 

82,  1*5 

68,066,339 

57,215,880 

7,176,773 


Total 133,091,851 
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D  6. 

CONSTRUCTION  OF  BREAKWATER  AT  NEW  HAVEN,  CONNECTICUT. 

PROJECT* 

The  importance  of  a  harbor  of  refuge  at  the  entrance  to  New  Haven 
Harbor  had  been  urged  by  memorials  to  Congress,  and  set  forth  in  an- 
nual reports  of  the  Chief  of  Engineers,  when,  March  3,  1879,  the  first 
appropriation  was  made  for  the  construction  of  a  breakwater.  The  sub- 
ject was  referred  to  the  Board  of  Engineers  for  Fortifications  and  for 
River  and  Harbor  Improvements,  who  presented  to  the  Chief  of  En- 
gineers, on  November  24,  1879,  a  project,  which  was  approved  by  the 
Secretary  of  War  January  31, 1880,  and  is  printed  in  full  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1880,  Part  I,  pages  448-456.  The 
project  provides  for  the  construction  of  two  detached  breakwaters  at 
the  entrance  to  New  Haven  Harbor,  to  form  a  harbor  of  refuge  for  ves- 
sels of  20-feet  draught.  The  easterly  breakwater  is  to  extend  from  the 
light-house  on  Southwest  Ledge  to  Quixes  Reef,  3,300  feet.  The  west- 
erly one  is  to  commence  in  the  vicinity  of  Luddington  Rock  and  to  ex- 
tend about  4,200  feet  in  a  northwesterly  direction.  Its  location  and 
length  have  not  yet  been  exactly  determined.  Both  breakwaters  were 
to  be  of  riprap  granite,  reaching  6  feet  above  mean  high  water,  12  feet 
wide  on  top,  with  side  slopes  of  1  ou  3  on  the  outside  and  2  on  3  on  the 
inside.  The  average  height  of  the  east  breakwater  above  bottom  is  32 
feet;  that  of  the  west  breakwater  will  be  28  feet. 

The  cost  was  estimated  as  follows : 


Locality. 

Work  performed. 

Amoant. 

9**t  breakwater 

328, 900  cubic  yards  In  work,  at  $2.... 

1657,800 
653,334 

West  breakwater 

326,667  cubic  yards  in  work,  at  $2 

Total 

1, 811, 134 

A  modification  in  the  cross-section  was  proposed  by  the  officer  in 
ebarge,  and  approved  by  the  Chief  of  Engineers  February  14, 1880,  mak- 
ing the  outer  slope  1  on  2  and  the  inner  slope  1  on  1.  This  would  re- 
duce the  estimate  for  the  east  breakwater  to  $480,000,  but  as  the  loca- 
tion and  length  of  the  west  breakwater  are  not  definitely  fixed,  its  cost 
may  be  greater  than  was  estimated,  and  it  has  been  thought  advisable 
to  retain  the  total  estimate  first  given,  viz,  $1,311,134. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

No  work  has  been  done  on  the  breakwater,  the  funds  available  being 
insufficient  to  resume  operations  with.  Cross-sections  of  the  completed 
part  of  the  east  breakwater  were  made  in  June,  1886. 

PRESENT   CONDITION   OF  WORK. 

The  east  breakwater  is  uow  2,147  feet  long,  being  nearly  two-thirds 
of  its  projected  length.  It  contains  189,898  tons  of  granite, 'and  has 
eost,  iucluding  contingencies,  about  $100  per  linear  foot. 

PROPOSED  OPERATIONS. 

In  their  report  of  November  24,  1879,  submitting  the  project,  the 
Board  of  Engineers  expressed  "  the  opinion  that  after  the  completion 
of  a  certain  portion  of  the  easterly  breakwater  the  westerly  one  should 
be  promptly  commenced."  It  would  seem  advisable  to  commence  the 
westerly  breakwater  now,  and  to  continue  work  on  the  easterly  one  at 
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the  same  time.     For  work  on  the  two  breakwaters  $500,000  could  be 
profitably  expended  during  the  ensuing  fiscal  year. 

Appropriations  for  the  New  Haven  Breakwater  have  been  made  as 
follows,  viz: 

Application. 


Building  breakwater. 

dS   

Do 

Do 

Do 


Total. 


Extent. 

Amount. 

Date. 

Feet. 

348 

$30,000 

If  arch  3, 1879. 

342 

80,000 

Jane  14, 1880. 

585 

60,000 

March  3, 1881. 

592 

60,000 

August  2, 1882. 

330 

40,000 
220,000 

July  5, 1884. 

2;  147 

New  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  4  iqil«s  north  of  the  breawater.  There  is  a 
light-house  on  Southwest  Ledge,  the  west  terminus  of  the  east  breakwater,  and  Fort 
Hale,  2  miles  north  from  the  breakwater,  commands  New  Haven  Harbor. 

Money  statement. 

July  1,  1885,  amount  available $3,032  49 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 '. $1,476  63 

July  1,  1886,  outstanding  liabilities 140  00 

1,616  63 


July  1, 1886,  ainouut  available : 1,415  86 

Amount  appropriated  by  act  approved  August  5, 1886 75, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887     76, 415  8b' 


T  Amount  (estimated)  required  for  completion  of  existing  project 1, 016, 134  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I     30,1888 500,000  00 

I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 


D  7. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICUT. 

GENERAL  DESCRIPTION. 

This  harbor  is  on  the  north  shore  of  Long  Inland  Sound,  about  9 
miles  southwest  of  New  Haven,  Conn.  It  consists  of  a  broad,  open  bay, 
from  the  head  of  which  a  small  tidal  stream  extends  three-quarters  of 
a  mile  inland,  to  the  Milford  wharves. 

The  original  depth  on  the  b*r  at  the  mouth  of  the  river  was  2  feet  at 
mean  low  water,  and  in  some  places  between  there  and  the  upper 
wharves  the  channel  ran  nearly  bare. 

PROJECTS  FOR  IMPROVEMENT. 

The  first  project,  adopted  in  1872,  provided  for — 

1.  A  riprap  breakwater  from  Welch's  Point,  on  the  east  side  of  the  mouth  of 

the  harbor '. $67,000 

2.  Protecting  the  bluffs  on  the  east  shore  from  erosion,  by  means  of  small 

stone  jetties 5,500 

3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  mouth  of  the 

river 6,250 

4.  A  jetty  on  the  east  side  of  the  channel  to  prevent  the  dredged  area  filling, 

I  %    and  to  confine  the  action  of  the  tide 6,000 

Superintendence 1,250 


Total 85,000 
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This  project,  except  the  breakwater,  was  completed  in  1881,  and  in 
82  a  channel  40  to  60  feet  wide  and  4  feet  deep  had  been  extended  up 
e  stream  to  the  village  wharves.  In  1881  Major  Barlow  made  an  es- 
tate for  dredging  a  channel  8  feet  deep  and  100  feet  wide  through  the 
Lr  at  the  mouth  of  the  river,  at  a  cost  of  $11,000;  $5,000  has  been  ex- 
Hided  towards  this  channel.  In  1882  a  survey  for  a  breakwater  and 
irbor  of  refuge  was  made,  and  plans  and  estimates  of  cost  submitted. 
lee  Annual  Report  of  Chief  of  Engineers  for  1882,  Part  I,  page  632.) 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

The  funds  available  were  not  sufficient  to  continue  the  improvement. 
ji  examination  of  the  mouth  of  the  river  and  of  the  bar  just  below  was 
tade  in  September,  1885. 

PRESENT   CONDITION  OP  IMPROVEMENT. 

The  channel  ot  4  feet  depth  at  mean  low  water  was  made  60  feet  wide 
t>r  two-thirds  of  the  way  from  the  mouth  of  the  river  to  the  upper 
rharves,  and  40  feet  wide  the  rest  of  the  way ;  it  is  in  good  condition, 
rith  no  material  changes. 

The  channel  across  the  bar,  made  8  feet  deep  and  65  feet  wide,  has 
Sled  slightly,  7  feet  being  about  its  available  depth  now.  The  jetties 
ieed  some  repairs. 

PROPOSED   OPERATIONS. 

Whenever  funds  become  available,  it  ^  ill  be  desirable  to  complete 
he  8-foot  channel  through  the  bar  to  the  projected  width  of  100  feet: 
(6,000,  the  remainder  of  the  estimated  cost,  could  be  profitably  expended 
>n  this  work  in  the  fiscal  year  ending  June  30, 1888. 

Appropriations  for  Milford  Harbor  have  been  made  as  follows,  viz : 


Date. 


[ne.10, 1872 
tan  23, 1874 
tar.  3,1875 
tato  18, 1878 
fane  u,  i860 
far.    3,1881 


Application. 


Survey 

J  ettlea  on  east  shore 

Long  Jetty  and  dredging  month  of  river 

Dredging  to  Town  Wharf 

Dredging  above  Town  Wharf  and  below  Merwin't  Wharf 
Survey  lor  breakwater 


Ug.    2, 1882  |  Dredging  (8  feet)  below  Merwin's  Wharf. 

Total 


1 

Amount. 

$1,500 

6,000 

13,000 

10,000 

5,000 

100 

6,000 

89,000 


Milford  Harbor,  Connecticut,  is  in  the  collection  district  of  New  Haven ;  it  is  about 
>  miles  west  from  Fort  Hale,  New  Haven  Harbor.  The  nearest  light-house  is  on 
Stratford  Point,  4  miles  to  the  westward. 

Excepting  the  oyster  business,  which  is  conducted  on  rather  a  large  scale,  and  one 
fob-oil  works,  the  harbor  is  only  of  local  importance. 

Money  statement. 

July  1, 1886,  amount  available |269  29 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 28  27- 

July  1, 1836,  amount  available 241  02 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      6, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

41  E 
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COMMERCIAL  STATISTICS. 


The  following  statement  of  commerce  of  Milford  Harbor  is  snpplied  through  the 
courtesy  of  the  collector  of  customs  at  New  Haven : 


Vessels  entered  and  cleared.  Number.    *_5??L  , 


Steamers '. 450         13.5K 

Sailing  vesels 221         liNftJ 

Value  of  cargoes  received $106,  til 

Value  of  cargoes  shipped 1M»MI 

The  chief  articles  of  commerce,  are  oysters,  fertilizers,  fish-oil,  and  Goal. 


D8. 

IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

The  HoaHatonic  is  a  long,  shallow  river,  running  southward  through 
Massachusetts  and  Connecticut,  and  emptying  into  Long  Island  Sound 
just  east  of  Stratford  Point,  about  15  miles  southwest  of  New  Hareo. 
At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  tht 
Naugatuck,  a  small,  rapid  river.  This  point,  which  has  been  regarded 
as  the  head  of  navigation,  is  nearly  the  head  of  tide- water;  about  I 
mile  above  there  is  a  dam  across  the  Housatonic  River,  furnishing  large 
water- power.  For  at  least  5  miles  below  Derby  the  water  is  alwayi 
fresh. 

The  original  depth  on  the  worst  bars  in  the  river,  6  in  number, varied 
from  3.5  to  4.5  feet  at  mean  low  water ;  there  was  also  a  bar  across  tlrti 
river's  mouth,  with  about  4  feet  low-water  depth.  J 

PROJECT  FOR  IMPROVEMENT. 

In  1871  a  project  for  the  improvement  of  the  river  was  submit 
which  provided  for  a  channel  100  feet  wide  and  7  feet  deep  at  low 
ter  from  Derby  to  Long  Island  Sound,  to  be  secured  by  means  of  jet 
and  dredging  in  the  river,  and  by  dredging  over  the  bar  at  the  nu 
after  the  location  had  been  protected  by  a  breakwater  from  Mill 
beach,  on  the  east  shore  at  the  mouth. 

The  estimated  cost  was  as  follows : 

Jetty  at  Sow  and  Pigs  Reef $4,1 

Removing  Drew's  Rock,  357  cubicjyards %[ 

Dredging  inside  the  bar 18,1 

Dredging  on  the  bar  at  the  month 12,1 

Construction  of  breakwater  at  month 368, i 

Total 404,! 

This  project  was  subsequently  modified  to  admit  of  a  jetty  conn* 
Drew's  Bock  with  the  west  bank,  and  in  1879  Major  Barlow  present 
an  estimate  of  $12,000  for  a  riprap  jetty  to  take  the  place  of  the  bi 
water  at  the  mouth  of  the  river ;  in  1882  this  estimate  was  altered 
about  $20,000,  and  has  been  incorporated  into  the  estimate  for  com- 
pleting the  project;  the  jetty  contemplated  was  6,000  feet  long,  rising 
only  to  low-water  level. 


1 

3w*w  30,15*1 


££ 


$*«£« 


!•»• 
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OPERATIONS  DURING  THE  FISCAL   TEAR  ENDING  JUNE  30,  1886. 

Tbe  material  of  which  the  bar  at  the  mouth  of  the  river  consists  is 
considered  excellent  for  oyster-beds,  and  at  intervals  for  several  years 
>ffers  have  been  made  by  oyster-growers  to  dredge  more  or  less  of  this 
y&v  free  of  expense  to  the  United  States,  they  to  have  the  material 
hedged ;  the  work  to  bedone  as  a  harbor  improvement  under  direction  of 
the  Engineer  officer  in  charge.  With  the  approval  of  the  Secretary  of 
War  a  contract  of  this  kind  was  entered  into  with  Lewis'  &  Merwin,  of 
Stratford,  Conn.,  to  dredge  a  channel  35  feet  wide  and  7  feet  deep  at 
nean  low  water  through  the  bar.  Work  was  begun  July  29 and  finished 
September  9,  1835,  a  channel  of  the  required  dimensions  and  2,000  feet 
ong  having  been  made,  and  14,394  cubic  yards  of  sand,  gravel,  and 
ibells  having  been  removed.  February  1, 1886,  another  contract  of  the 
Mime  nature  was  made  with  the  same  parties  to  make  a  channel  9  feet 
leep  and  70  wide;  work  under  this  contract  began  June  17,  3,418  cubic 
yards  being  dredged  before  the  close  of  the  fiscal  year. 

An  examination  of  the  outer  bar  was  made  in  October,  1885,  and  an 
examination  of  the  bars  in  The  river  was  begun  in  June,  1886. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Though  the  bars  in  the  river  have  been  repeatedly  dredged  to  7  feet 
iepth  at  mean  low  water,  the  present  available  depth  on  them  is  only 
from  5  to  6  feet. 

PROPOSED  OPERATIONS. 

Should  sufficient  appropriations  be  made,  the  breakwater  at  the  mouth 
of  the  river  will  be  built,  Drew's  Bock  will  be  removed,  and  the  channel 
in  the  river  will  be  deepened  wherever  the  bars  have  formed  again. 
He  estimated  cost  of  this  work  is  $30,000 ;  it  could  be  done  to  advan- 
tage in  a  single  year.  , 

Appropriations  for  the  Housatonic  River  have  been  made  as  follows, 
viz: 


Date.  Applicatioo. 


£*ly  11,1870    Survey 

*»•   3,1871  Sow  wid  Pigs  Jetty,  dredging 

«»«  10, 1872  Drew's  Rook  Jetty,  dredging . 

■»■   3,1873     Dredging 

Jw«  23,1874   do 

f»r.   3,1875     Dredging  by  hired  labor 

Jw*  18,1878     Dredging 

Jw»  14,1880    dV 

J*.   3,1881    do 

£**•   2,1882    

«ly    5,1884    


Total 


Amount* 

*2,70O 

15,000 

15,000 

10,000 

10,000 

5,000 

5,000 

2,000 

2,000 

2,000 

2,500 

71,200 


Tbe  Honsatonio  River  is  the  boundary  between  the  collection  districts  of  New  Haven 
tod  Fairfield.  The  nearest,  light-house  is  on  Stratford  Point,  at  the  mouth  of  the  river, 
tod  the  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  about  13  miles  east. 

Money  statement. 

Jnjj  1, 1885,  amount  available $4,495  86 

Jn'y  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 1,155  03 

*%  1, 1886,  amount  available 3,340  82 

Amount  appropriated  by  act  approved  August  5,  1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 8, 340  82 
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{Amount  (estimated)  required  for  completion  of  existing  project $'25,000  II 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  10 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  aud  1867. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  commerce  of  this  river  is  supplied  through  the  coot-toy 
of  the  collector  of  customs  at  New  Haven : 


Vessels  entered  and  oleared.  I  Number.   T^~L    qmS* 


Total. 


A  regular  steamboat  line  has  been  recently  established  between  Derby  and  >'t* 
York,  and  it  is  believed  that  the  value  of  freight  received  and  shipped  will  be  larj^J 
increased  during  the  ensuing  year. 


D  9. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  Dearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Sound,  its  width  of  about  1  mile  at  the  month  decreasing 
to  200  feet  between  opposite  wharves  at  the  upper  end. 

The  channel,  even  in  the  widest  part,  is  comparatively  narrow.  Be- 
fore the  first  work  by  the  United  States  was  done  at  this  harbor  the 
depth  over  the  bar  was  about  5  feet  at  Low  water,  equivalent  to  11.5  feet 
at  high  water. 

PROJECTS  FOR  IMPROVEMENT. 

In  1871  a  project  was  submitted  for  a  channel  200  feet  wide  andtt 
feet  deep  at  mean  low  water  and  for  a  breakwater  from  Long  Beach  to 
arrest  the  littoral  movement  of  sand.  As  finally  adopted,  the  depth  of 
the  channel  was  made  12  feet,  and  a  riprap  jetty  was  substituted  for 
the  breakwater.  This  had  been  completed  in  1882,  the  channel  being 
dredged  300  feet  wide  or  more,  when  a  project  was  adopted  to  make* 
width  of  600  feet  between  the  inner  beacon  and  the  Naugatuck  Bail- 
road  Wharf,  to  be  used  as  a  harbor  of  refuge.  The  estimated  cost  was 
$60,000,  of  which  $15,000  have  been  appropriated. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1886. 

£  The  funds  available  were  insufficient  for  continuing  the  improvement. 
v    An  examination  of  the  harbor  was  made  in  September,  1885. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  12  foot  channel  over  the  outer  bar  is  but  75  feet  wide,  the  U-foot 
channel  is  over  200  feet  wide.    Thence  to  the  inner  bar  and  across 
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that  to  the  inner  beacon  the  width  is  300  feet  or  more.  Above  the  in- 
ner beacon  the  channel  width  is  300  to  450  feet,  but  in  many  places  are 
shoals,  some  with  as  little  as  9£  feet  depth.  Above  the  Naugatnck 
Bailroad  Wharf  this  shoaling  seems  to  be  all  across  the  channel ;  below 
that  wharf  it  is  principally  on  the  west  side. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  continue  the  project  of 
widening  the  channel  between  the  inner  beacon  and  the  Naugatuck 
Bailroad  Wharf,  in  order  to  provide  a  refuge  for  vessels  driven  in  by 
stress  of  weather  without  blocking  up  the  main  channel.  If  the  shoals 
in  the  upper  harbor  have  increased  since  the  examination  of  last  Sep- 
tember, it  will  be  necessary  to  redredge  such  places. 

Appropriations  for  the  improvement  of  Bridgeport  Harbor  have  been 
made  as  follows,  viz : 


Date. 


Application. 


July 
Amg. 
June 
July 
Mar. 
June 
Kar. 
June 
Mar. 
Aug. 
Jane 
Mar. 
Jane 
Mar. 
Aug. 
July 


4,1836 
10,1852 
23,1860 
11, 1870 

3,1871 
10,1872 

3,1873 
23,1874 

3,1875 
14, 1876 
18,1878 

3,1870 
14,1880 

3,1881 

2,18*2 

5,1884 


Dredging  outer  ban 

Dredging  outer  and  inner  ban. 
Survey 


Surrey 

Dredging  and  521  feet  oi  jetty 

Dredging  and  859  feet  of  jetty 

Dredging  inner  bar  and  upper  harbor 

Dredging,  bridge  to  Long  Inland  Sound  (0  feet) 

Dredging,  bridge  to  Long  Island  Sound  (12  feet) 

Dredging  upper  harbor  (8  feet) 

Dredging  above  bridge  and  outer  bar  (0  and  12  feet) 

Dredging,  bridge  to  Long  Island  Sound  (12  feet)  

Dredging,  bridge  to  Long  Island  Sound  (12  feet) 

Dredging  above  inner  beacon  (12  feet) 

Dredging  between  inner  beacon  and  railroad  wharf  (12  feet) 
Dredging  between  inner  beacon  and  railroad  wharf  (12  feet) 


Total. 


Amount. 


$10,000 
10,000- 

Unknown. 

Unknown. 
20,000> 
*  40,000 
30,000- 
20,000 
15,000 
10,000- 
10,000 
10,000 
10,000- 
10,000- 
10,000 
5,000- 


210, 000 


Bridgeport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated: 
about  2  miles  from  Long  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  is 
a  light-house  at  the  entrance  to  the  harbor,  and  Fort  Hale,  New  Haven  Harbor,  the 
nearest  work  of  defense,  is  18  miles  east. 

Money  statement. 

m 

July  1,  1885,  amount  available $792  78 

July  I,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lc$*5 619  3l) 

Jnly  1,  1H86,  amount  available 173  48 

Amount  appropriated  by  act  approved  August  5, 1886 ....    20, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 20, 173  48 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  aud 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statement  is  supplied  by  the  courtesy  of  the  collector  of  customs  : 

Foreign  commerce: 

Vessels,  arrived 10 

Tonnage 1,365 

Vessels  cleared 8 

Tonnage 1,103 

Value  of  imports $10,019  56 

Customs  collected $2,075  55 
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Doniostic  commerce : 

Estimated  value  of  cargoes  received $38, 457, 500  00 

Estimated  value  of  cargoes  shipped 38, 707, 500  00 

Estimated  number  of  vessels  entering  harbor  for  refuge 1,200 

For  the  following  statement  of  domestic  commerce,  I  am  indebted  to  the  harbor 
master  of  Bridgeport : 

Number  of  arrivals  of  vessels : 

Steamers 4, 703 

Schooners 1, 800 

Sloops 3,600 

Coal  bargee  and  canal  boats 5,223 

Principal  freights  received : 

Lumber feet..  23,785,000 

Coal tons..  214,063 

Iron tons..  18,541 

Other  merchandise,  principally  building  and  manufacturing  materials, 
about tons..  25,000 

Vessels  carrying  209,000  tons  of  coal  took  refuge  in  this  harbor  during  the  year. 
Two  lines  of  steamers  run  daily  between  Bridgeport  and  New  York,  and  one  line  be- 
tween Bridgeport  and  Port  Jefferson. 


D  io. 

IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  harbor,  1£  miles  long  from  northeast  to  southwest  and  from  300 
to  2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  Fair- 
weather  Island  on  the  east,  and  includes  the  navigable  part  of  Cedar 
Creek,  a  small  tidal  inlet  which  extends  up  into  the  western  part  of  the 
city  of  Bridgeport  and  affords  a  water  communication  of  great  value  to 
several  large  manufactories  in  its  immediate  neighborhood.  It>  is  in  the, 
interest  of  the  city  of  Bridgeport  that  the  improvement  of  Black  Rock 
Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at  mean 
low  water,  and'  before  work  was  done  in  Cedar  Creek  the  depth  was  from 
2  to  4  feet  in  a  narrow  and  crooked  channel. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on  the 
southeast  by  a  broad,  flat  sand-bar,  which  was  bare  at  about  half  tide 
and  joined  Fairweather  Island  with  the  main  shore. 

PROJECTS  FOR   IMPROVEMENT. 

Between  1S3G  and  1838, $21,550  were  spent  in  constructing  a  sea-wall 
across  a  breach  in  the  southern  part  of  Fairweather  Island.  In  1882  a 
survey  of  the  harbor  was  ordered  by  Congress,  which  was  made  and  a 
project  for  improvement  was  submitted  December  12, 1883.  This  pro- 
ject provided,  first,  for  protecting  the  upper  part  of  the  harbor  from  the 
sea  by  building  a  breakwater  over  the  bar  north  of  Fairweather  lslaud, 
to  lie  about  a  half-mile  long  and  0  feet  wide  at  the  top,  which  was  to  be 
3£  feet  above  mean  high  water,  or  10  feet  above  low  water;  second,  for 
making  a  channel  80 feet  wide  and  6  feet  deep  at  mean  low  water,  about 
3,300  feet  long,  extending  up  Cedar  Creek.  The  total  estimated  cost 
was  $80,000. 

OPERATIONS  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,   1886. 

Work  on  the  breakwater  was  in  progress  at  the  beginning  of  the 
year,  4,974  tons  of  stone  having  been  put  into  the  work.    The  cou tract 
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completed  in  October,  1885, 5,440  tons  being  delivered  since  July  1, 
making  a  total  of  10,414  tons  under  the  contract.  Tbe  breakwater  was 
built  to  its  fall  length,  2,744  feet,  iu  order  to  prevent  the  current  from 
cutting  a  channel  over  the  bar;  its  cross-section  is  still  considerably 
less,  both  in  height  and  width,  than  projected.  The  cost  of  the  work 
so  far  done,  exclusive  of  superintendence,  is  $12,705.08. 

The  rate  per  ton  for  riprap  granite  for  this  work  ($1.22)  was  exceed- 
ingly low,  being  less  than  one-half  the  estimated  rate. 

An  examination  of  the  harbor  was  made  in  September,  1885. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Tbe  breakwater  to  connect  Fairweather  Island  with  the  mainland  is 
built  to  its  full  length,  with  diminished  cross-section.  The  channel, 
dredged  35  feet  wide  and  6  feet  deep  in  the  spring  of  1885,  has  filled 
somewhat,  as  was  expected ;  it  is  now  navigable  at  low  water  to  ves- 
sels of  4£  feet  draught.  The  sea-wall,  built  in  1836-38  across  a  breach 
near  the  south  end  of  Fairweather  Island,  is  still  effective  in  keeping 
the  sea  from  washing  over  into  the  harbor;  it  needs  some  repair. 

PROPOSED  OPERATIONS. 

With  future  appropiiations  it  is  proposed  to  complete  the  project  for 
making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low  water  to  ex- 
tend up  Cedar  Creek  as  far  as  the  Forge  Company's  dock.  This  work 
could  be  advantageously  completed  .in  one  year,  and  an  appropriation 
of  $20,000  is  estimated  for  that  purpose. 

The  only  appropriation  made  for  improving  this  harbor  was  made  by 
act  approved  July  5,  1884—120,000. 

Black  Rock  Harbor  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the 

girt  of  entry.    There  is  a  light-house  at  the  harbor  entrance ;  Fort  Hale,  New  Haven 
arbor,  the  nearest  work  of  defense,  is  20  miles  east. 

•        Money  statement. 

July  1,  1885,  amount  available $9,972  76 

July  1,  18&6,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 9, 168  56 

July  1,  1886,  amount  available 804  20 

Amount  appropriated  by  act  approved  August  5,  1 886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5, 804  20 


(Amount  (estimated)  required  for  completion  of  existing  project 55, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1466  and  1867.  , 


Abstract  of  contract  for  improving  Black  Rock  Harbor,  Connecticut,  in  force  during  fiscal 

year  ending  June  30,  1886. 


Name  and  address  of  '        tw»*a        '  HiKi^*  Price  »««,«-b« 

contractor.  Date*  Subject  perton.  Remarks. 


John  A.  Bonker,  New 
York,  N.  Y. 


Mar.  28, 1885 


Delivery  of  riprap  granite     81  22    Completed  in  October,  1885, 
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COMMERCIAL  STATISTICS. 
p 

For  the  following  statement  concerning  commerce  in  the  vicinity  of  Cedar  Creek, 
Black  Rock  Harbor,  I  am  indebted  to  the  courtesy  of  the  harbor  master  at  Bridgeport 

There  are  ten  manufacturing  concerns  located  here,  most  of  them  quite  large ;  thret 
of  them  report  receipts  amounting  to  21,900  tons ;  the  others  would  probably  inereatt 
this  amount  to  40,000  tons.  Rather  more  than  half  of  this  amount  is  unloaded  at 
Bridgeport  and  hauled  to  the  works  ;  it  will  all  be  received  at  Cedar  Creek  when  the 
proposed  improvements  are  completed. 


D  ii. 

IMPROVEMENT  OF  SOUTHPORT  HARBOR,  CONNECTICUT. 

This  harbor  consists  of  the  mouth  of  a  small  stream  called  Mill  River, 
and  of  a  broad,  shallow  bay  on  the  north  shore  of  Long  Island  Sound 
about  7  miles  west  of  Bridgeport.  Before  any  Government  work  wa» 
done  on  this  harbor  the  navigable  low- water  depth  was  less  than  2  feet, 
and  the  channel  was  in  danger  of  becoming  quite  filled  by  drift  sand 
from  the  beach  to  the  east. 

The  mean  rise  of  tide  is  6.6  feet. 

A  history  of  work  on  this  harbor  up  to  1879  may  be  found  in  tke 
Annual  Report  of  the  Chief  of  Engineers  for  1879,  Part  I,  page  355. 

PROJECTS  FOR  IMPROVEMENT. 

The  first  project,  adopted  in  1827,  provided  for  a  stone  breakwaterei* 
tending  southward  1,420  feet  from  the  sand  beach  on  the  east  side  of 
the  harbor,  and  for  a  dike  extending  1,450  feet  northward  from  the 
head  of  the  breakwater,  the  object  being  to  confine  the  water  to  the 
main  channel  and  to  prevent  sand  drifting  in  from  the  eastward.  This 
was  completed  in  1838. 

In  1875  the  breakwater  was  repaired,  and  waq  built  2  feet  higher,and 
in  the  same  year,  after  a  survey  was  made,  Major  Barlow  submitted! 
project  for  dredging  a  channel  50  feet  wide  and  4  feet  deep  at  mean  low 
water  from  the  wharves  to  Long  Island  Sound.  This  project,  adopted 
in  1876,  was  extended  in  1880  so  as  to  make  the  channel  100  feet  wide; 
it  was  virtually  completed  in  1883,  the  channel  being  made  95  feet  wide 
from  Long  Island  Sound  to  the  end  of  the  breakwater,  80  feet  wide 
from  there  to  White  Rock ;  above  White  Rock  instead  of  wideuingthe 
channel  it  was  prolonged  in  a  Y  at  the  special  request  of  those  interested 
in  the  harbor,  there  being  no  reason  to  the  contrary. 

OPERATIONS  DURING  THE  FISCAL   YK\U  ENDING  JUNE  30,  1886. 

No  work  was  done;  an  examination  of  the  channel  was  made  in  Sep 
tember,  1885. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  and  dike  are  both  in  fair  condition,  with  no  urgei 
need  of  repairs.    The  examination  of  September  last  showed  that  th< 
had  been  no  material  changes  in  the  channel,  and  that  it  had  an  avail 
able  depth  of  4  feet  at  mean  low  water  as  far  as  dredged. 
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PROPOSED  OPERATIONS. 

The  approved  project  is  completed,  aud  no  repairs  or  farther  im- 
provement are  required  at  present. 

Appropriations  for  improving  Southport  Harbor  have  been  made  as 
follows,  viz : 


Date.  Application.  Amount. 


Mar.     2,1829    Breakwater,  dike,  and  dredging $6,097  00- 

Julv    4  iSaa  '  \  Completing  breakwater  and  dike,  building  beacons,  and  a  small  amount S         i*  S?  5 

"y   altSS?')    «*«■«*•*»*  {       il  ooo  oo 

Examination  and  report i  Unknown. 

Repairs  on  breakwater 5,000  00- 


July  11,1870 
Mar.  8, 1875 
Aug.  14,1876 
June  14,1880 
Mar.  a,  1881 
Aug.    2,1882 


Repairs  on  dike  and  dredging 
Dredging  upper  harbor. 

Dredging  on  oar 

Dredging  upper  harbor. 


Total 


5,000  00 
2,500  00 
2,500  00 
8,000  00- 


81,087  23- 


Southport  Harbor  is  in  the  Fairfield  collection  district,  about  6  miles  west  of  Bridge- 
port, which  is  the  port  of  entry.  The  nearest  light- house  is  on  Penfield's  Reef,  34 
miles  east  of  the  harbor.  Fort  Hale,  New  Haven  Harbor,  24  miles  east,  is  the  nearest 
work  of  defense. 

Money  statement 

July  1, 1885,  amount  available $159  0T 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 * 79  47 

July  1,1886,  amount  available 79  60 


COMMERCIAL  8TAT18TIC8. 

The  following  statement  of  commerce  of  Southport  Harbor  is  supplied  by  the  cour- 
tesy of  the  collector  of  customs  at  Bridgeport : 

Vessels  arriving  and  departing 190 

Tonnage 11,100 

Chief  articles  of  commerce : 

Coal tons..  6,000 

Lumber feet..  150,000 

Produce  and  general  merchandise  :  Value  of  produce,  &c,  shipped  from 

this  harbor  estimated  at 2*25,000 


D  12.  • 

IMPROVEMENT  OF  NORWALK  HARBOR,  CONNECTICUT. 

Norwalk  Harbor,  or  Eiver,  is  a  tidal  estuary  with  a  narrow  channel 
extending  about  3  miles  up  from  Long  Island  Sound  to  the  town  of 
Norwalk;  above  Norwalk  the  river  is  a  small  fresh-water  stream* 
South  Norwalk  is  on  the  west  bank  of  the  river,  1£  miles  below  Nor- 
walk; at  this  point  the  river  is  crossed  by  two  bridges,  the  lower  one  a 
wagon  bridge,  and  the  other,  450  feet  above,  the  bridge  of  the  New  York, 
New  Haven  and  Hartford  Railroad.  In  1867  a  company  was  incorpo- 
rated under  the  laws  of  the  State  of  Connecticut  for  the  improvement 
of  this  river ;  little  work  was  done,  and  when  the  improvement  was  un- 
dertaken by  the  United  States,  the  low-water  depth  to  South  Norwalk 
was  o  feet,  and  to  Norwalk  but  1  foot. 
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PROJECTS  FOR  IMPROVEMENT. 

The  first  project  for  improving  this  harbor  was  based  on  a  survey 
made  in  1871 ;  it  provided  for  dredging  a  channel  from  Long  Island 
Sound  to  the  wharves  at  Norwalk,  100  feet  wide  and  6  feet  deep  at 
mean  low  water,  at  an  estimated  cost  of  $34,000. 

In  1881  the  project  was  modified  to  admit  of  making  a  depth  of  8  feet 
below  South  Norwalk.  The  latest  estimate,  made  to  include  the  cost 
of  this  modification  and  of  a  large  amount  of  dredging  already  required 
to  maintain  the  channel,  places  the  total  cost,  from  the  time  of  com- 
mencement, at  $84,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR   ENDING  JUNE  30,  1886. 

At  the  beginning  of  the  fiscal  year  dredging  between  Gregory's  Point 
and  the  wagon  bridge  at  South  Norwalk  was  in  pro&rress,  under  con- 
tract with  H.  N.  Beardsley,  dated  March  27,  1885,  to  dredge  to  8  feet 
depth  at  mean  low  water  at  the  rate  of  9 J  cents  per  cubic  yard ;  15,464 
cubic  yards  had  been  removed.  The  contract  was  completed  July  18, 
1885, 19,360  cubic  yards  additional  being  dredged,  making  a  total  un- 
der this  contract  of  34,824  cubic  yards,  costing,  exclusive  of  supervision 
and  contingencies,  $3,438.87.  The  natrow  parts  of  the  8-foot  channel  be- 
low South  Norwalk  were  widened  on  the  west  side  by  from  40  to  80  feet, 
for  a  distance  of  about  4,600  feet  below  the  wagon  bridge.  An  exami- 
nation of  the  harbor  below  South  Norwalk  was  made  in  September, 
1885.  % 

PRESENT  CONDITION   OF  IMPROVEMENT. 

The  channel  below  South  Norwalk,  which  has  been  dredged  8  feet 
-deep  and  100  feet  wide,  is  somewhat  short  of  the  full  dimensions,  ow- 
ing to  mud  filling  in  the  old  cnt  on  the  east  side  of  the  channel ;  it  has, 
however,  the  required  depth  on  the  west  part  of  the  channel.  Above 
South  Norwalk  the  channel  has  been  made  60  to  100  feet  wide  and  6 
feet  deep,  and  is  believed  to  be  in  navigable  condition. 

PROPOSED  OPERATIONS. 

The  estimated  amount  required  to  complete  the  existing  project  is 
#10.000,  which  could  be  advantageously  expended  in  a  single  year  in 
widening  and  straightening  the  channel. 

Smaller  appropriations  will  be  required  from  time  to  time  to  main- 
tain the  channel  after  completion. 

Appropriations  for  the  improvement  of  Norwalk  Harbor  have  been 
made  as  follows,  viz: 


Date.  Application.  Amount. 


liar.  3,1829 
Mar.  8, 1871 
-Jane  10, 1872 
Mar.  8, 1873 
June  23, 1874 
Mar.  8,1875 
June  18,1878 
Mar.  3,1870 
-Jane  14, 1880 
Mar.  3,1881 
Aug.  2.1882 
-July     5, 1884 


Survey , $80  00 

do    ; I     1,16006 

Dredging  (6  feet)  above  South  Norwalk 10,000  00 

do 10,000  00 

do I  10,000  01 

Dredging  (6  feet)  below  South  Norwalk !    7,000  00 

So... «,000  00 

Dredging  (6  feet)  above  and  below  South  Norwalk ;  10,000  00 

Dredging  (8  feet)  below  South  Norwalk i     5.000  00 

Dredging  (8  feet)  below,  and  (6  feet)  above  South  Norwalk 5,000  00 

Dredging  (6  feet)  above  South  Norwalk 5,000  00 

Dredging  (8  feet)  below  South  Norwalk 5,000  01 


Total 


I 


74,246  06 
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Norwalk  is  in  the  Fairfield  collection  district,  and  is  abont  11  miles  west  of  Bridge- 
port. Norwalk  light-honse  is  on  Sheffield's  Island,  at  the  entrance  to  the  harbor.  The 
nearest  works  of  defense  are  the  fortifications  at  Throws  Neck,  29  miles  west. 

Money  statement 

July  1,  1885,  amount  available $3, 713  34 

Jn.lv  1,  l*8fi,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 2,960  12 

July  1,  1886,  amonnt  available 753  22 

Amount  appropriated  by  act  approved  Augnst  5,  1886 3, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 3, 753  22 

— 

r  Amount  (estimated)  required  for  completion  of  existing  project 7, 000  00 

I  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      7, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
'      harbor  acts  of  1866  aud  1867. 


Abstract  of  contract  for  improving  Norwalk  Harbor,  Conn.,  in  force  during  the  fiscal  year 

ending  JunedO,  1886. 


Name  and  address  of  oontraotor. 


H.  X.  Beardaley,  Bridgeport,  Conn 


Subject. 


Price  per 
cubic  yard 


Remark. 


Mar.  27,1885    Dredging... 


$0.09f 


Completed 
Julj  18, 1885. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  commerce  of  Norwalk  Harbor  is  furnished  by  courtesy 
of  the  collector  of  customs  at  Bridgeport : 

Teasels  arriving  and  departing : 

Steamers 1,660 

Sailing  vessels 590 

Bargee 550 

Freights  received : 

Coal tons..  108,240 

Iron do....  5,280 

Lumber  feet..  37,871,947 

General  merchandise tons. .  64, 278 

Freights  shipped  : 

Lumber feet..  C4f*t0Q0 

Ice tons. .  15, 000 

General  merchandise do 58, 530 


D  13. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  harbor  constats  of  the  lower  part  of  the  Byram  River  and  of  a 
bay  at  its  mouth  which  opens  into  Long  Island  Sound.  This  part  of  the 
river  is  the  dividing  line  between  the  States,of  New  York  and  Connecti- 
cut. It  is  navigable  up  to  the  Port  Chester  Bridge,  a  little  more  than 
a  mile  above  its  mouth.  Before  improvement  the  depth  below  the 
wharves  was  in  some  places  as  little  as  1  foot  at  mean  low  water.  The 
mean  rise  of  tide  is  7.4  feet. 
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PROJECTS  FOR  IMPROVEMENT. 

The  first  project,  adopted  in  1871,  provided  for  the  removal  of  two 
rocks:  Sunken  Bock,  at  the  entrance  to  the  bay,  with  5.7  feet  low-water 
depth,  to  be  removed  to  11  feet  depth,  and  Salt  Bock,  about  1,000  feet 
above  the  river's  mouth,  partly  bare  at  low  water,  to  be  removed  to  9 
feet  depth :  also  a  breakwater  400  feet  long  at  By  ram  Point,  estimated 
to  cost  as  follows : 

Sunken  Rock,  1,474.5  cubic  yards,  at  $40 $58,980 

Salt  Rock,  316.3  cnbic  yards,  at  $40 , 12,652 

Breakwater  at  Byrani  Point 25, 000 

Total 96,632 

Under  this  project  Salt  Bock  was  removed.  No  further  work  was 
done  until  1884,  when  a  survey  of  the  channel  was  made  under  appro- 

Jmation  of  August  2,  1882,  and  a  project  for  making  it  from  60  to  100 
bet  wide  and  3  feet  deep  at  mean  low  water  from  the  bay  to  the  vicinity 
of  the  wharves  was  submitted  aud  approved.  This  channel  was  com- 
pleted in  May,  1886.; 

OPERATIONS  DURING  THE  FISOAL  YEAR  ENDING  JUNE  30,  1886. 

Examinations  made  in  October,  1885,  and  in  April,  1886,  showed  that 
there  were  some  lumps  in  the  channel  near  the  month  of  the  river,  and 
that  the  irregularities  of  the  previous  dredging  have  not  leveled  them- 
selves off  as  was  expected.  Citizens  interested  in  the  harbor  laid  great 
stress  upon  the  importance  of  making  the  channel  bottom  along  the  dock 
front  level,  because  their  vessels  lie  aground  at  low  tide.  Therefore, 
with  the  approval  of  the  Chief  of  Engineers,  it  was  decided  to  spend  the 
remainder  of  the  appropriation  in  removing  these  lumps  and  in  straight- 
ening and  leveling  the  channel  in  front  of  the  wharves,  as  well  as  ex- 
tending it  to  the  bridge.  It  was  difficult  to  estimate  the  cost  per  cubic 
yard  of  such  work,  and  a  dredge  with  necessary  appliances  was  hired 
under  contract. 

Advertisement  was  made,  proposals  were  opened  May  8,  and  a  con- 
tract dated  May  15,  1886,  was  entered  into  with  M.  K.  Pidgeon,  of  New 
York,  for  furnishing  a  suitable  dredge,  tug,  scows,  with  crews  and  nec- 
essary appliances,  at  the  rate  of  $83  per  day  of  ten  hours. 

Up  to  the  close  of  the  fiscal  year  3,096  cubic  yards  of  sand  and  gravel 
had  been  removed  in  295  J  hours'  work,  straightening  and  leveling  the 
channel  in  the  river,  and  removing  lumps  from  the  channel,  both  in  the 
river  and  in  the  bay.    The  work  is  still  in  progress. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Bock  has  been  effectually  removed ;  no  work  has  been  done  upon 
Sunken  Bock.  An  available  channel  2£  feet  deep  at  mean  low  water 
and  nearly  10  feet  at  high  water,  has  been  made  up  to  the  upper  wharves. 
The  completion  of  the  present  contract  will  leave  this  channel  40  feet 
wide,  with  the  bottom  as  nearly  level  as  may  be. 

PROPOSED  OPERATIONS. 

The  removal  of  Sunken  Bock  to  a  depth  of  11  feet  at  mean  low  water 
will  be  undertaken  in  accordance  with  the  project  when  funds  are  ap- 
propriated for  that  purpose.  No  other  improvement  of  this  harbor 
seems  to  be  required  at  present. 
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Appropriations  for  the  improvement  of  Port  Chester  Harbor.  New 
York,  have  been  made  as  follows,  viz : 


Date.  Application.  I  Amount. 


lane  10,  1872  ..|  Removing  Salt  Rock ,      $12,000 

a.ngnst2,  1882.-  Dredging  in  Byram  River 15,000 

[  Total 27,000 


Port  Chester  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
house is  on  Great  Captain's  Island,  If  miles  east  of  the  mouth  of  the  harbor.  The 
nearest  work  of  defense  is  at  Throg's  Neck,  abont  15  miles  southwest. 

Money  statement. 

July  1,  1885,  amount  available $4,913  18 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $2,403  56 

Jnlvl,  1886,  outstanding  liabilities  942  54 

3,346  10 

July  1,  1886,  amount  available 1,567  08 


{Amount  (estimated)  required  for  completion  of  existing  project 69,632  00 
Amount  thatcan  be  profitably  expended  in'fiscal  year  ending  June  30, 1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act*  of  1866  and  lb67. 


Abstract  of  proposals  for  dredge,  scows,  tug,  and  necessary  appliances  for  dredging  tit  Port 

Chester  Harbor,  New  York,  opened  May  8,  1886.  *• 


Ho.  I  Name  and  address  of  bidders. 


Rate   per 

day  of  10 

working 

hours. 


1  The  Hartford  Dredging  Company,  Hartford,  Conn I       $125  00 

2  i  M.  K.  Pidgeon,  00  South  street,  New  York I  88  00 


Contract  entered  into  with  M.  K.  Pidgeon,  May  15,  1886,  m  progress. 


COMMERCIAL  STATISTICS. 


The  following  statistics  of  commerce  are   kindly  furnished  by  Mr.  William  P. 
Abendroth,  of  Port  Chester : 

ARRIVALS  AND  DEPARTURES  OF  VESSELS. 

Steamers 156 

Tow-boats,  &o 150 

Barges,  canal-boats,  &c 140 

8ailing  vessels 167 

Total  tons  of  freight  received  and  shipped 81,000 

The  chief  articles  of  commerce  are  iron,  coal,  building  materials,  manufactures,  and 
general  merchandise. 


654        REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8.  ARMY. 

D  14. 

IMPROVEMENT  OF  HARBOR  AT  NEW  ROCHELLE,  NEW  YORK. 

New  Bochelle  Harbor  is  situated  at  the  western  end  of  Long  Island 
Sound,  011  its  north  shore,  about  10  miles  west  of  the  bouudary  line 
between  the  States  of  New  York  and  Connecticut.  The  harbor  lies  off 
the  southerly  part  of  the  town  of  New  Bochelle,  and  Echo  Harbor  is  oft 
the  northerly  part. 

New  Bochelle  Harbor  consists  of  rather  narrow  and  circuitous  pas- 
sages between  several  rocky  islands  and  reefs,  which  shelter  it  from 
rough  weather.  It  had  originally  an  available  depth  of  8  to  9  feet  at 
mean  low  water;  there  were  two  rocks  near  the  channel- way  whose  re- 
moval was  desired,  and  the  narrowuess  of  the  deep-water  channel  ren- 
dered it  difficult  for  vessels  to  turn. 


PROJECTS  FOR   IMPROVEMENT. 

Up  to  1880  Echo  Harbor  was  the  port  for  New  Kochelle.  In  that  year 
a  survey  was  ordered  aud  made,  and  iu  the  report  of  January  28,  I88L1 
project  for  improvement  was  submitted,  contemplating  the  removal 
Corning  Rock  to  12  feet  depth,  of  Hock  C  to  9  feet  depth,  the  dredging) 
channel  100  feet  wide  aud  8  feet  deep  at  mean  low  water  around  tk 
south  end  of  Glen  Island  to  connect  with  the  channel  around  the  noi 
end  of  that  island,  and  the  removal  of  about  300  cubic  yards  of  a 
at  the  entrance  to  this  dredged  channel,  at  an  estimated  cost  of  $40,82 
The  object  of  the  dredging  was  to  allow  vessels  to  pass  around  the  isl 
instead  of  having  to  turn  in  the  narrow  channel.  No  modification 
this  project  has  been  made.  In  1881  the  channel  around  Gleu  Iah 
was  dredged  100  feet  wide  aud  6  feet  deep,  and  work  was  begun  under 
contract  to  remove  the  reef  at  the  channel  entrance  to  8  feet  depth.  Th 
contract  provided  for  payment  of  $9,000,  to  be  made  only  when  the 
was  removed  to  the  required  depth.  The  contract  was  twice  extendi 
and  iu  1883  work  was  abandoned  by  the  contractor  while  parts  of 
rock  were  still  from  1  to  1&  feet  above  the  plane  of  removal.  In  II 
Corning  Bock  was  removed  to  12  feet  depth  by  hired  labor,  at  a  cost 
about  $34  per  cubic  yard;  a  large  bowlder  was  removed  from  near 
vid's  Island  wharf,  and  10.6  cubic  yards  of  loose  rock  were  removi 
from  the  reef  at  the  entrance  to  the  dredged  channel,  making  a  depl 
of  7.5  feet  there. 

OPERATIONS  DURING  THE  FISCAL   TEAR  ENDING  JUNE  30,  1886. 

No  work  has  been  done.    An  examination  of  the  chanbel  dredged  il 
1881  was  made. 

PRESENT  CONDITION   OF  IMPROVEMENT. 

An  examination  last  fall  showed  that  the  dredged  channel  retain* 
its  depth  of  6  feet  at  mean  low  water.    The  depth  over  the  reef  at 
entrance  to  this  channel  is  7.5  feet.    Corning  rock  has  been  removed 
a  depth  of  12  feet,  and  is  no  longer  a  source  of  danger.    No  work  hi 
been  done  upon  Bock  G. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  the  funds  now  available  towards  the  comple- 
tion of  the  project,  of  which  the  following  remains  to  be  done : 
(1)  Bemoval  of  Rock  O  to  a  9-foot  depth. 


4 


cft«j 


I 
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(2)  Making  the  dredged  channel  8  feet  deep.    It  is  now  6  feet. 

(3)  Deepening  the  reef  at  the  entrance  to  the  dredged  channel  to  S 
feet     It  has  already  been  removed  to  7.5  feet. 

The  sain  of  $5,825,  in  addition  to  the  amount  available,  is  estimated  to 
complete  this  project. 

Appropriations  for  the  improvement  of  New  Rochelle  Harbor  have 
been  made  as  follows,  viz : 


Date.  Application.  ,  Amount* 


March  3,  1881  Dredging  and  partial  removal  of  rook  at  mouth  of  Glen  Island  Channel 

August  2,  1882 Kemovalof  Corning  Rook 


¥20,000 
16,000 


Total 35,000 


New  Rochelfe  Harbor  is  in  the  collection  district  of  New  Yprk.  The  nearest  light- 
house is  on  Execution  Rock.  The  fortifications  at  Throg's  Neck,  7  miles  west,  are  the 
nearest  works  of  defense. 

Money  statement. 

July  1,  1885,  amount  available $18,210  61 

July  1, 1*86,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 704  24 

Jnly  1,1886,  amount  available 17,506  37 

Amount  (estimated)  required  for  completion  of  existing  project 5, 825  00 

!  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  chief  articles  of  commerce  are  coal,  lumber,  building  materials,  &c,  for  local 
use.  A  market  steamer  makes  about  150  trips  per  year  to  and  from  New  York,  and 
about  250  sailing  vessels  enter  per  year. 

Glen  Island,  New  Rochelle  Harbor,  is  a  popular  resort  in  summer,  and  excursion 
•teamers  make  hourly  trips  to  and  from  New  York. 

This  includes  the  commerce  of  Echo  Harbor,  where  most  of  the  freight  is  received. 


D  15. 
IMPROVEMENT  OF  ECHO  HARBOR,  NEW  ROCHELLE,  NEW  YORK. 

This  is  a  bay  on  the  north  shore  of  Long  Island  Sound,  about  22  miles 
by  water  from  the  Battery  at  New  York. 

It  is  landlocked  except  on  the  southeast,  and  has  a  good  anchorage; 
until  the  beginning  of  the  improvement  of  New  Rochelle  Harbor,  in 
1881,  it  was  the  only  port  of  the  town  of  New  Bochelle.  The  depth  in 
the  bay  varies  from  6  to  15  feet  at  mean  low  water,  though  the  low- water 
channel  up  to  the  wharves  is  only  from  1  to  2  feet  'deep. 

The  mean  rise  of  the  tide  is  7.3  feet. 
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PROJECTS  FOR  IMPROVEMENT. 

The  first  project,  submitted  December  20, 1875,  provided  for  the  re- 
moval of  two  rocky  reefs  from  the  channel,  viz : 

<1)  Sheepshead  Reef,  lying  midway  between  Echo  Island  and  Dnck  Point, 
which  had  1.6  feet  of  water  upon  it  at  low  tide.  This  was  to  be  removed 
to  a  depth  of  9  feet  at  low  water,  which  required  the  excavation  of  872.5 
cubic  yards  of  rock,  costing $21,201  75 

<2)  Start  Rock,  which  projected  about  2  feet  above  low  water,  and  lay  in 
the  channel  120  feet  from  Beaufort  Point.  This  was  to  be  removed  to  6 
feet  below  low  water,  requiring  the  excavation  of  370  cubic  yards  of 
rocjt,  costing 12,672  50 

Contingencies 5,0tl  13 

Total 38,965  3S 

A 'modification  of  the  project  made  in  1878,  provides  for  removing 
Start  Rock  to  7  feet  depth  instead  of  6  feet.  This  depth  over  Start 
Bock  was  gained  in  January,  1880,  and  in  1881-'83  506  cubic  yards  were 
removed  from  the  southern  part  of  Sheepshead  Beef,  making  9  feet 
depth. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1886. 

The  money  available  was  not  enough  to  continue  the  projected  work 
and  nothing  was  done.  An  examination  of  the  rocks  in  the  hatbor  waa 
made  in  October,  1885. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Start  Bock  has  been  removed  to  the  required  depth,  7  feet,  at  mean 
low  water,  and  about  one-half  of  Sheepshead  Beef  has  been  removed 
to  9  feet  depth.  The  condition  of  the  channel  is  otherwise  about  the 
same  as  before  the  improvement,  no  other  work  having  been  done. 

PROPOSED  OPERATIONS. 

With  future  appropriations  the  removal  of  Sheepshead  Beef  will  be 
completed.  Twenty -two  thousand  dollars  have  been  appropriated  for 
this  project;  with  the  balance  of  the  estimate,  $17,000,  the  project  could 
be  advantageously  completed  in  a  single  year. 

Appropriations  for  improving  Echo  Harbor,  NewBochelle,  K.  Y.,  have 
been  made  as  follows,  viz : 


Date. 


June  18, 1878... 
March  3,  1879.. 
Jane  14,1880... 
March  3,  1881.. 
August  2, 1882. 


Application. 


Removal  of  Start  Eock •        $14*1 

do J.W 

-  im 


Removal  of  Sheepshead  Rook. 
do 


Total. 


3.M 


Echo  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light-house  m 
on  Execution  Rook.  The  fortifications  at  Throws  Neck,  7  miles  to  the  westward,  w* 
the  nearest  works  of  defense. 

'    COMMERCIAL  STATISTICS. 

The  commerce  of  this  harbor  is  that  of  New  Rochelle,  and  is  included 
in  the  statement  for  New  Rochelle  Harbor. 
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Money  statement. 

July  1,  1885,  amount  available $3,361  87 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 105  00 

July  1,  1886,  amount  available 3,256  87 

(Amount  (estimated)  required  for  completion  of  existing  project 17, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    17, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


D  16. 
IMPROVEMENT  OF  MAMARONECK  HARBOR,  NEW  YORK, 

Mamaroneck  Harbor,  on  the  north  shore  of  Long  Island  Sound,  about 
5  miles  west  of  the  Connecticut  State  line,  consists  of  an  open,  shallow 
bay  and  a  narrow  tidal-inlet  about  a  mile  long.  The  channel  to  the  old 
8t  earn  boat  wharf  (about  half-way  up  the  inlet)  had  a  depth  of  5  feet  at 
mean  low  water;  from  there  to  the  upper  wharves  the  depths  gradually 
decreased  to  1  foot  Rear  its  mouth  the  inlet  was  obstructed  by  several 
rocks.    The  mean  rise  of  tide  at  Mamaroneck  is  about  8  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1881,  and  a  project  for  improve- 
ment was  submitted  and  adopted  providing  for  the  removal  of  Bound 
Bock  to  a  depth  of  4  feet  and  five  other  rocks  to  a  depth  of  7  feet;  for 
dredging  a  channel  7  feet  deep  and  100  feet  wide  from  the  sound  to  the 
old  steamboat  wharf,  and  thence,  4  feet  deep  and  80  feet  wide,  to  the 
upper  wharves,  and  for  closing  the  small  channel  east  of  Grassy  Knoll, 
at  an  estimated  cost  of  $43,000.  In  1881  Bound  Bock  was  removed  to 
a  depth  of  4  feet,  and  Bush  Bock  and  Inner  Steamboat  Bock  to  7  feet 
at  mean  low  water,  at  a  cost  of  $13,000,  not  including  supervision  and 
contingencies. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

The  available  funds  were  not  sufficient  to  continue  work  under  the 
project.  An  examination  of  part  of  the  harbor  was  made  in  October, 
1885. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  of  channel  has  not  changed  since  the  original 
survey.  The  removal  of  three  rocks  has  made  the  upper  harbor  much 
easier  and  safer  of  access. 

PROPOSED  OPERATIONS. 

Xt  is  proposed,  when  funds  are  appropriated  for  the  purpose,  to  com- 
plete the  existing  project  by  removing  the  other  dangerous  rocks  and 
by  dredging  in  the  channel.  This  could  be  completed  to  advantage  in 
a>  single  year. 

42  E 
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Appropriations  for  improving  Mamaroneck  Harbor  have  been  made 
as  follows,  viz :  ' 


Date. 


Mar.    8,1881 
Aug.    2,1882 


Application. 


Surrey !■ 

Removal  of  rooks %• 

Total fc» 


Mamaroneck  Harbor  is  in  the  collection  district  of  New  York ;  its  commerce  is  mainly 
of  local  importance.  The  nearest  light-house  is  on  Execution  Rock,  about  4  miles  sooth; 
the  fortifications  at  Throg's  Neck,  9  miles  southwest,  are  the  nearest  works  of  defco*. 

Money  statement. 

July  1, 1885,  amount  available t»lfl 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 77 » 

July  1,  1886,  amount  available «** 

(  Amount  (estimated)  required  for  completion  of  existing  project 28, 006  • 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  88, 000  i 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATI8TIC8. 


I  am  indebted  to  the  collector  of  customs  at  New  York  for  the  following  inform* 
tion  about  the  commerce  of  Mamaroneck. 

No  record  is  kept  of  the  arrival  and  departure  of  vessels.  A  market  steamer  mat* 
about  150  trips  per  year  to  and  from  New  York.  About  150  vessels  of  different  kindi 
arrive  per  year  with  domestic  cargoes. 


D  17. 
IMPROVEMENT  OF  GEEENPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadstead  near  the  east  end  of  Long  Island,  lyinj 
between  the  north  prong  of  Long  Island  on  the  nothwest  and  Shelter 
Island  on  the  southeast  and  south.  Its  anchorage  ground  is  exposed  to 
storms  from  the  northeast  and  east.  A  sand-spit,  called  Joshua's  Point, 
formerly  protected  the  little  bay  at  Greenport  from  easterly  storms,  hot 
of  late  years  this  has  worn  away  rapidly,  and  the  sand  has  been  earned 
into  the  bay.    The  mean  rise  of  tide  is  2.4  feet. 

PROJECT  FOR  IMPROVEMENT. 

■ 

In  1881  a  survey  was  ordered,  and,  with  the  report,  a  plan  and  esti- 
mates were  submitted  for  a  breakwater  extending  southeasterly  to* 
Joshua's  Point.  This  project,  as  adopted,  consisted  of  a  riprap  break- 
water, about  1,700  feet  long,  extending  from  high- water  mark  to  the  1^ 
foot  curve ;  to  be  built  3  feet  above  mean  high- water  level,  with  top 
width  of  5  feet  and  side  slopes  of  1  on  1,  and  to  contain  about  23,000  to* 
of  stone.  Its  estimated  cost  was  $40,000.  Work  under  this  project ** 
begun  in  1883,  and  in  that  and  the  two  following  years  1,233  linear  fed 
of  the  breakwater  were  built. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

The  available  funds  were  insufficient  to  continue  construction,  and  no 
work  was  done.  An  examination  of  the  harbor  was  made  in  September. 
1885. 

PRESENT  CONDITION   OF  IMPROVEMENT. 

The  breakwater  has  been  made  1,233  feet  long,  which  carries  it  out 
to  a  depth  of  10.5  feet  at  mean  low  water.  Eleven  thousand  three  hun- 
dred and  seventy-three  tons  of  riprap  granite  have  been  used  in  its  con- 
struction. It  is  in  good  condition  as  far  as  completed.  No  material 
changes  of  depth  in  the  harbor  have  occurred  since  the  original  survey. 

PROPOSED  OPERATIONS. 

With  future  appropriations  the  breakwater  will  be  completed,  as  pro- 
jected, to  the  18-foot  curve.  Twenty  thousand  dollars  have  been  ap- 
propriated for  this  work;  the  remainder  of  the  estimate,  $26,000,  could 
be  profitably  expended  in  completing  the  breakwater  in  one  year. 

Appropriations  for  improving  Green  port  Harbor,  New  York,  have 
been  made  as  follows,  viz : 


Date. 


3,1881 
Aug.  2, 1882 
July     6, 1884 


Application. 


Survey 

Expended  on  breakwater . 
do 


Total 


Amount. 


$500 

10,000 
10,000 


20,600 


Greenport  is  a  port  of  delivery  in  the  collection  district  of  Sag  Harbor.  The  nearest 
light-house  is  on  Long  Beach  Point,  3  miles  to  the  eastward.  The  nearest  work  of 
defense  in  Fort  Trumbull,  New  London  Harbor,  Connecticut,  21  miles  distant  in  a 
straight  line. 

Money  statement 

$300  78 


July  1,  1885,  amount  available 


July  1,  1886,  amount  available 300  78 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5, 300  78 


I  Amount  (estimated)  required  for  completion  of  existing  project 21, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    21 ,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statement  of  commerce  of  Greenport  Harbor  is  furnished  by  the  court- 
esy of  the  surveyor  of  customs  at  that  portj 


Class. 


Steamers 

Batting-  vessels. 


Departures. 


1,880 
1,126 


Chief  articles  of  commerce,  fishing  products  and  local  supplies. 
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D  18. 

IMPROVEMENT  OF  PORT  JEFFER80N  HARBOR,  NKW  YORK. 

This  harbor  is  a  large  landlocked  bay,  on  the  north  side  of  Long 
Island,  in  a  direct  line  about  60  miles  east  of  New  York,  and  nearly 
opposite  Bridgeport,  Conn.  Its  high-water  area,  with  that  of  its  shallow 
tributaries,  Setauket  Harbor  and  Conscience  Bay,  is  abont  2£  square 
miles,  and  the  width  of  the  outlet  is  but  450  feet.  Port  Jefferson  lies 
at  the  head  of  the  harbor,  uearly  2  miles  from  the  outlet,  and  there  is  a 
depth  of  12  feet  or  more  at  low  water  to  within  300  feet  of  the  wharves, 
over  nearly  the  whole  width  of  the  harbor.  Originally  there  was  a  bar 
just  outside  the  outlet,  with  a  depth  of  3  feet  at  mean  low  water,  over 
which  the  tide  ebbed  and  flowed  very  rapidly. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1853,  but  the  first  work  done  was 
under  a  project  submitted  in  1871  for  building  a  breakwater  or  jetty  on 
the  east  side  of  the  entrance,  and  for  dredging  a  channel  200  feet  wide 
and  7  feet  deep.  This  jetty  was  built  1,052  feet  long  in  1873,  and  in  / 
1875,  under  a  modification  of  the  project,  a  similar  jetty  was  begun  on  J 
the.  west  side  of  the  entrance.  In  1877  the  project  was  again  modified 
so  as  to  increase  the  depth  of  the  contemplated  channel  from  7  to  8 
feet,  and  to  reduce  the  width  from  200  to  100  feet.  From  that  date  until 
1883  both  jetties  have  been  extended,  and  the  channel  of  the  projected 
dimensions  has  been  dredged. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

No  work  was  done.    An  examination  of  the  harbor  was  made  ii 
November,  1885. 

PRESENT  CONDITION  OF  THE  IMPROVEMENT.  * 

The  east  jetty  is  1,390  feet  long,  ending  in  10  feet  of  water;  the  w< 
jetty  is  940  feet  long,  ending  in  6.5  feet  of  water.     Both  jetties  are 
fair  condition.     The  dredged  channel  retains  nearly  its  depth  of  8 
at  mean  low  water. 

PROPOSED  OPERATIONS. 

The  amount  estimated  for  the  completion  of  the  project  was  reach* 
by  the  last  appropriation,  made  August  2, 1882,  and  the  project  ii 
is"  completed.    Whether  the  depth  gained  will  be  permaneut  or  not 
only  be  told  by  time.    No  further  operations  are  proposed  at  present 

Appropriations  for  improving  Port  Jefferson  Harbor,  Ijfew  York,  hal 
been  made  as  follows,  viz : 


Date. 


Mar. 
Jane 
Mar. 
Aug. 
June 
Mar. 
June 
Mar. 
Aug. 


8,1871 
10, 1872 

8,1876 
14, 1878 
18,1878 

3,1879 
14,1880 

8,1881 

2,1882 


Application. 


Applied  to  east  jetty $15, 


.do 


Applied  to  east  and  west  jetties 
Applied  to  east  jetty  and  dredging. 

Applied  to  both  jetties 

Applied  to  dredging 

Applied  to  both  Jetties 

Applied  to  east  jetty 

do < 


Total 


71M 
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Port  Jefferson  is  a  port  of  delivery  in  the  collection  district  of  New  York.  There 
is  a  light-house  on  Old  Field  Point,  1±  miles  west  of  the  harbor  entrance.  Fort  Hale, 
New  Haven  Harbor,  Connecticut,  23  miles  distant,  is  the  nearest  work  of  defense. 

Money  statement. 

JnJy  1, 1885,  amount  available $475  06 

Joly  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

•  outstanding  July  1,1885 90  70 


% 


July  1,  1886,  amount  available 384  36 


COMMERCIAL  STATISTICS. 

The  following  facts,  relating  to  commerce  at  Port  Jefferson,  are  furnished  by  the 
surveyor  of  customs,  forwarded  through  the  collector  at  New  York : 

Chief  articles  of  commerce :  Wood,  hay.  and  garden  produce. 

"There  are  about  3,000  tons  of  coal  landed  here  in  a  year.  Hundreds  of  yachts  and 
coasting  vessels  put  in  here  during  the  year  for  refuge.  There  is  a  steamer  running 
from  here  to  Bridgeport,  making  one  and  a  half  trips  daily." 

8txty-seven  vessels,  net  tonnage  6,415,  are  enrolled  at  this  port. 


D   19. 
IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK, 

Flashing  Bay  is  on  the  north  shore  of  Long  Island,  about  14  miles 
by  water  from  the  Battery  at  New  York.  The  town  of  Flashing  is  on 
the  east  bank  of  Flashing  Creek,  a  quarter  of  a  mile  from  the  head  of 
the  bay.  The  bay  is  about  a  mile  wide  and  2  miles  long;  the  bottom  is 
of  soft  mud,  nearly  level,  the  depth  in  the  original  channel  being  not 
much  greater  than  elsewhere.  In  186 1  there  was  a  depth  of  5  feet  at 
low  water  in  the  channel  leading  up  to  Flushing,  and  in  1879  but  3.9 
feet.    The  mean  rise  of  tide  is  7.1  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  Flushing  Bay  was  made  in  1879,  and  a  project  for  im- 
provement was  proposed  and  adopted,  providing  for  the  construction 
of  dikes  extending  across  the  westerly  part  of  the  mouth  of  the  bay  and 
up  on  the  west  side  of  the  channel  to  Flushing,  in  order  to  form  a  large 
tidal  basin  whose  waters  should  ebb  and  flow  through  a  narrow  chan- 
nel, with  dredging  to  maintain  a  channel  6  feet  deep  at  mean  low 
water. 

The  estimate^  cost  of  carrying  out  this  project  was  as  follows: 

Constructing  4,400  linear  feet  of  pile-dike,  at  $  10  per  foot . $44, 000 

Constructing  7,800  linear  feet  of  pile-dike,  at  $9  per  foot 70, 200 

Constructing  900  linear  feet  of  pile-dike,  at  $7.50  per  foot 6, 750 

Constructing  3,600  linear  feet  of  single  piling,,  at  $3.70  per  foot 13, 320 

For  83,000  cubio  yards  dredging,  at 20  cents  per  onbio  yard 16, 600 

Contingencies. 22,630 

Total 173,500 

All  the  timber  work  of  the  dikes  was  to  be  creosoted.  Up  to  June 
30, 1880,  3,057  linear  feet  of  pile-dike  were  constructed  on  the  west  side 
of  the  channel  from  the  head  of  the  bay.  Subsequent  appropriations 
have  been  expended  in  dredging. 
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No  dredging  nor  dike  construction  was  done,  the  available  funds  be- 
ing insufficient.  In  August,  1885,  3  barrel  beacons  were  placed  on  the 
dike  to  mark  its  position  at  extreme  high  water ;  cost,  $120.50. 

An  examination  of  the  bay  was  made  in  October,  1885. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

• 

Of  the  proposed  16,700  linear  feet  of  dike  3,057  feet  have  been  built 
The  channels  leading  up  the  bay  to  the  wharves  have  been  twice 
dredged.  At  the  time  of  the  examination  in  October  last  they  were  in 
good  condition,  with  an  available  depth  of  6  feet. 

PROPOSED  OPERATIONS. 

Until  the  dikes  are  completed  dredging  will  be  needed  frequently, 
probably  annually,  to  maintain  the  channel.  If  appropriations  are 
made  more  than  is  urgently  needed  for  dredging,  it  is  proposed  to  con- 
tinue the  construction  of  dikes  as  provided  for  in  the  project. 

Appropriations  for  improving  Flushing  Bay,  New  York,  have  been 
made  as  follows,  viz: 


Date. 


Mar.  8,  1879 
Jane  14, 1880 
Mar.  3,1881 
Aug.  2,1882 
July    5,  1884 


Application. 


Construction  of  dike 

Dredging 

do 

do 

do 


io,  m 


Total «,«• 


Flushing  Bay  is  in  the  collection  district  of  New  York.  The  nearest  light-house  if 
on  North  Brother  Island.  Fort  Schuyler,  New  York  Harbor,  is  the  nearest  work  of 
defense. 

Money  statement. 

July  1,  1885,  amount  available $899« 

July  I,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 E6S 

July  1,  1886,  amount  available 372  4? 

Amount  appropriated  by  act  « pproved  August  5, 1886 10, 000  W 

Amount  available  for  fiscal  year  ending  June  30,  1887 10, 372  47 

{Amount  (estimated)  required  for  completion  of  existing  project 103,500  08 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    35, 000  00 
Submitted  in  comnlianoe  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

* 

For  the  following  information  concerning  the  commerce  of  Flushing  I  am  indebted 
to  the  collector  of  customs  at  New  York. 

No  record  of  arrival  and  departure  of  vessels  is  kept.  The  chief  articles  of  com- 
merce are  coal,  lumber,  and  general  merchandise. 

"Flushing  Bay,  situated  opposite  the  eastern  limits  of  the  city  of  New  YorM 
growing  in  commercial  importance,  owing  to  the  needed  facilities  for  the  discharge* 
cargoes  at  New  York,  and  may  in  the  near  future  become  an  important  adjunct  thereto, 
forming  a  part  of  that  port.  The  marine  commercial  business  is  transacted  at  Ne* 
York.    No  approximate  estimate  of  vessels  visiting  the  bay  can  be  given/' 


APPENDIX    1> REPORT   OF    LIEUT.-COL.   HOUSTON.  663 

D    20. 

IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Greek  is  a  small  tidal  stream  emptying  into  East  Ches- 
ter, or  Pelham  Bay.  The  bay  is  on  the  north  shore  of  Long  Island 
Sound,  at  its  western  end,  being  just  east  of  Throg's  Neck,  and  20  miles 
by  water  from  the  Battery  at  New  York.  The  mean  rise  of  tide  is  7.1 
feet. 

A  reef  of  bowlders  close  to  the  coarse  of  vessels  passing  through  the 
draw  of  Pelham  Bridge  (near  the  mouth  of  the  creek)  made  the  entrance 
dangerous.  The  depth  for  the  first  half  mile,  up  to  Goose  Island,  was 
rather  over  7  feet  at  high  water,  from  there  to  the  Town  Dock,  1J  miles 
from  the  mouth,  the  high -water  depth  was  nearly  the  same,  and  from 
the  Town  Dock  up  to  Lockwood's,  2£  miles  from  the  mouth,  it  was  less 
than  7  feet. 

PROJECTS  FOR  IMPROVEMENT. 

The  project  for  improvement,  adopted  in  1872,  provided  for  making 
a  channel  9  feet  deep  at  high  water  from  Pelham  Bridge  to  a  point  about 
3,000  feet  above  Lock  wood's,  a  distance  of  about  3  miles,  by  removing 
bowlders  and  gravel  from  near  the  draw  of  Pelham  Bridge;  dredging  a 
channel  west  of  Goose  Island,  125  feet  wide  and  1,500  feet  long,  and 
dredging  a  cut  100  feet  wide  and  1,000  feet  long  from  the  Town  Dock  up 
to  the  first  bend;  thence  extending  it  by  an  easy  curve  through  marsh 
and  some  rock  cutting  to  Lock  wood's,  a  stretch  in  which  the  natural 
bed  of  the  stream  was  very  winding ;  a  cut  3,000  feet  long,  100  feet 
wide,  and  9  feet  deep  was  to  be  made  above  Lockwood's  to  serve  both 
as  channel  and  tidal  basin  ;  the  project  also  provided  for  diking  parts 
of  the  channel.  A  modification  of  this  project,  submitted  in  1873,  con- 
sisted of  proposed  timber  dikes,  to  confine  the  channel  on  both  banks 
from  above  Town  Dock  to  near  Pelham  Bridge ;  aggregate  length  5,800 
feet.    The  cost  of  the  work  was  estimated  as  follows : 

Basin,  purchase  of  site,  18  acres,  at  $150 $2, 700 

Excavation  to  level  of  mean  low  water,  200,000  cubic  yards,  at  40  cents 80, 000 

Excavation  of  cut,  60,000  cnbic  yards,  at  40  cents 24,000 

Diking  and  revetting  banks  of  out 12,000 

Engineering  and  contingencies 17,800 

Total 136,500 


The  first  work  done  under  this  project  was  in  1877.  Since  that  time 
the  channel  through  the  marsh  and  rock  just  below  Lockwood's  has 
been  made  100  feet  wide  and  9  feet  deep  at  mean  high  water,  the  chan- 
nel west  of  Goose  Island  has  been  dredged  125  feet  wide  and  9  feet 
deep  at  mean  high  water,  the  bowlders  iu  the  vicinity  of  Pelham  Bridge 
draw  have  been  removed,  the  channel  just  above  and  under  the  new 
draw-bridge  on  the  Boston  road  at  Lockwood's  has  been  dredged  out,  a 
channel  about  2,000  feet  long  and  9  feet  deep  at  mean  high  water  has 
been  dredged  from  Pell  Point  up  to  Town  Dock,  the  width  being  40  to 
45  feet,  gradually  increasing  to  90  feet  at  Town  Dock,  and  1,235  linear 
feet  of  diking  have  been  built. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1886. 

The  available  funds  were  insufficient  for  resuming  work,  and  nothing 
was  done. 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

There  is  now  a  depth  of  about  9  feet  at  mean  high  water  in  a  narrow 
channel  all  the  way  np  to  Lockwood's ;  above  that  no  work  has  bees 
done. 

PROPOSED  OPERATIONS. 

To  complete  the  project  there  yet  remains  the  widening  of  the  chan- 
nel to  100  feet  and  protecting  it  by  construction  of  4,565  feet  of  timber 
dikes;  also  the  dredging  of  a  tidal  basin  above  Lockwood's,  which  can 
very  properly  be  deferred  until  the  improvements  below  are  completed. 
About  30,000  cubic  yards  of  dredging  could  be  done  and  one-half  of  the 

Proposed  diking  built  conveniently  in  a  single  year  at  a  cost  of  about 
20,000. 

Appropriations  for  improving  East  Chester  Creek  have  been  made 
follows,  viz : 


01 


Date. 


March  8, 1878.. 
March  3, 1875  . . 
June  18,1878... 
March  8, 18791 
June  14, 1880  5 


Total 


Application. 


Cutting  through  marsh  and  rook  and  diking  (in  1877) 

Dredging  under  Boston  Boad  Bridge  and  at  Gooee  Island 

Dredging  near  Lookwood's,  Goose  Island,  and  Pelham  Bridge 

Dredging  40-00  feet  wide  from  Pell  Point  to  Town  Dock '. J 


East  Chester  Creek  is  in  the  collection  district  of  New  York.    The  nearest 
house  is  on  the  Stepping  Stones,  3  miles  southeast  of  the  month  of  the  creek ; 
nearest  work  of  defense  is  Fort  Schuyler,  Throg's  Neck,  abont  3}  miles  south. 


COMMERCIAL  STATISTICS. 


No  record  of  arrivals  and  departures  of  vessels  is  kept,  and  it  has  been  impractk 
to  procure  any  accurate  statement  of  commerce.    Probably  some  50  or  75  vessels 
annually,  bringing  lumber,  coal,  and  building  materials. 

No  market  produce  is  shipped  from  East  Chester  Creek. 


Money  statement. 

July  1, 1886,  amount  available 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 

July  1, 1886,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 I  V 

Amount  available  for  fiscal  year  ending  June  30, 1887 10, 048] 

f  Amount  (estimated)  required  for  completion  of  existing  project 78, 500 

V  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000 ' 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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IMPEOVEMENT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDOUT  AND 
8AUGERTIES,  NEW  YORK— REMOVING  OBSTRUCTIONS  IN  EAST  RIVER 
AND  HELL  GATE— IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE 
VICINITY  OF  NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY— IMPROVE- 
MENT OF  ENTRANCE  TO  NEW  YORK  HARBOR. 


REPORT  OF  LIEUTENANT-COLONEL  WALTER  McFARLAND,  CORPS  OF 
ENQINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1886,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 


IMPROVEMENTS. 


L  Hudson  River,  New  York. 

2.  Harbor  at  Saagerties,  New  York. 

3.  Harbor  at  Rondoat,  New  York. 

4.  Harlem  River,  New  York. 

5.  Removing  obstructions  in  East  Rivei 

and  Hell  Gate,  New  York. 

6.  Newtown  Creek,  New  York. 

7.  Buttermilk  Chaunel,  New  York. 

8.  Gowanns  Bay,  New  York. 

9.  Gedney's  Channel,  New  York. 

10.  8heepshead  Bay,  New  York. 

11.  Canarsie  Bay,  New  York. 

12.  8nmpawanns  Inlet,  New  York. 

13.  Manasqnan  River,  New  Jersey. 


14.  Shrewsbury  River,  New  Jersey. 

15.  Harbor  at  Key  port,  New  Jersey. 

16.  Mattawan  Creek,  New  Jersey. 

17.  Cheesequakes  Creek,  New  Jersey. 

18.  Raritan  Bay,  New  Jersey. 

19.  Raritan  River,  New  Jersey. 

20.  South  River,  New  Jersey. 

21.  Wood  bridge  Creek,  New  Jersey. 

22.  Railway  River,  New  Jersey. 

23.  Elizabeth  River,  New  Jersey. 

24.  Channel   between  Staten  Island  and 

New  Jersey. 

25.  Passaic  River,  New  Jersey. 


Engineer  Office,  United  States  Army, 

New  York,  N.  Y.,  October  20,  1886. 

General  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon  the  river  and  harbor  works  in  iny  charge  for  the  fiscal  year  end- 
ing June  30, 1886. 

Very  respectfully,  your  obedient  servant, 

Walter  MoFarland, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineer*,  TJ.  S.  A. 


E  i. 

IMPROVEMENT  OF  THE  HUDSON  RIVER,  NEW  YORK. 

Hy  last  annual  report  contained  a  history  of  this  improvement,  in- 
cluding original  reports,  accompanied  by  two  sketches  showing  its  pres- 
ent condition.  This  may  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  Part  I,  page  677. 


i 


666    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

The  only  part  of  the  Hudson  River  which  has  been  improved  is  the 
stretch  beginning  at  the  head  of  navigation  at  Troy,  N.  Y.,  about  6  mile* 
above  Albany,  and  extending  down  the  river  to  New  Baltimore,  aboat 
14  miles  below  Albany,  the  total  distance  being  a  little  over  20  miles 
by  river. 

While  there  has  always  been  enough  water  below  New  Baltimore  for 
navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is  known 
to  us,  has  always  been  obstructed  by  bars  and  shoals,  due  to  the  exist- 
ence of  numerous  islands  and  sloughs,  and  to  the  dispersion  of  the 
river  water  over  too  great  an  area. 

Prior  to  1831,  when  the  jurisdiction  of  the  Federal  Goveruuieut  over 
these  waters  had  been  confirmed  by  judicial  decision,  the  State  of  New 
York  had  made  efforts  to  improve  the  navigation  of  this  part  of  the 
river.  Since  1831  the  improvement  of  the  Hudson  River  has  been  eon- 
ducted  both  by  the  State  of  New  York  and  by  the  General  Government, 
both  building  and  repairing  dikes  and  doing  such  dredging  as  seemed 
necessary.  In  the  last  few  years,  however,  the  dike  work  has  been  left 
almost  exclusively  to  the  General  Government,  while  the  State  of  New 
York  has  done  most  of  the  dredging  required. 

The  general  system  of  improvement  has  been  the  same  throughout, 
viz,  the  excavation  of  the  channel  by  dredging  and  contracting  the 
channel  by  jetties  and  dikes.     v 

But  prior  to  1831,  up  to  which  time  the  work  had  been  chiefly  re- 
stricted to  the  construction  of  jetties  and  dredging,  no  permanent  re- 
sults had  been  obtained. 

After  1831  the  United  States  began  the  present  general  system  of  im- 
provement by  contracting  the  channel  by  tne&ns  of  longitudinal  dikes, 
intended  to  aid  in  scouring  the  bars  and  shoals  instead  of  using  spur- 
jetties. 

Under  this  system  the  United  States  constructed  two  dikes  in  1836- 
^36^37-^38. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  done  by 
the  United  States  except  in  1862;  but  in  1863  the  State  of  New  Yort 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz,  substituting  the  system  of  longitudinal  dikes  instead 
of  the  jetty  system,  and  between  1863  and  1867  built  6  important  longi- 
tudinal dikes.    (Annual  Report  of  1885,  page  678.) 

Out  of  the  amount  appropriated  by  act  of  Congress,  approved  Jane 
28,  1864,  the  sum  of  $33,000  was  allotted  for  the  improvement  of  the 
Hudson  River;  and  by  act  of  Congress,  approved  June  23,  1866,  tfee 
sum  of  $50,000  was  appropriated  for  the  improvement. 

In  April,  1866,  Lieut.'  Col.  (now  Brig.  Gen.)  John  Newton,  Corps  of 
Engineers,  was  placed  in  charge  of  the  improvement,  and  remained  in 
charge  until  the  1st  of  April,  1884. 

In  November,  1866,  General  Newton  submitted  a  project  for  the  im- 
provement of  the  20  miles  of  river  between  New  Baltimore  and  Troji 
which  may  be  found  in  Annual  Report  of  the  Chief  of  Engineers  for  1885? 
Part  I,  page  678 ;  and,  on  the  strength  of  his  report,  a  systematic  im- 
provement of  the  river  was  begun  and  has  been  continued  up  to  the 
present  time. 

The  project  was  to  secure  a  navigable  channel  11  feet  deep  at  metf 
low  water  from  New  Baltimore  to  Albany,  and  9  feet  deep  at  metf 
low  water  from  Albany  to  Troy.  The  following  description  of  it  is  tote 
from  the  report  of  the  Board  of  Engineers  March  5,  1880  (see  Annad 
Report  of  the  Chief  of  Engineers  for  1885,  Part  1,  page  690): 

First.  A  system  of  longitudinal  dikes  to  confine  the  current  sufficiently  to  alto* 
the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel  clear.    These  dikes  to  be 
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gradually  brought  uearer  together  from  New  Baltimore  towards  Troy,  bo  as  to  assist 
the  entrance  or  the  flood  current  and  increase  its  height,  their  height  to  be  kept  ap- 
proximately at  the  level  of  the  tidal  high  water  so  as  not  to  confine  the  freshets,  the 
exact  level,  however,  being  left  to  be  determined  by  experience  as  the  work  progresses. 

Second.  That  the  dredge  be  used  so  far  as  necessary  to  open  the  channels  above  de- 
scribed, which  the  current  should  not  be  allowed  to  do,  except  very  gradually  lest 
accumulations  dangerous  to  navigation'  be  formed  below. 

Third.  Keeping,  as.  far  as  practicable,  the  side  r*  servoirs  open  to  the  passage  of 
tidal  currents  by  gaps  at  their  lower  extremities  in  order  to  increase  the  tidal  now. 

Fourth.  Damping  all  dredged  materials  in  secure  places,  where  it  cannot  be  moved 
back  into  the  channel  by  the  current. 

Fifth.  Constructing  the  dikes  of  timber  and  stone,  in  a  manner  to  secure  their  per- 
manency, at  a  minimum  cost,  the  details  varying  with  the  locality,  to  be  left  to  the 
discretion  of  the  local  engineer,  to  be  so  designed  as  to  admit  of  having  an  increased 
height  given  to  the  dikes,  if  necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against  the  abrading  ac- 
tion of  the  curren  t's  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the  channel  should  be 
made,  be  prescribed,  and  that  any  suoh  encroachments  be  reported  to  the  engineer  in 
charge. 

The  estimated  cost  of  the  improvement  was  $862,297.75,  but  after 
more  reliable  data  had  been  obtained,  in  1866  and  1867,  a  second  esti- 
mate was  made  increasing  the  estimate  $122,006.72,  making  the  total 
estimated  cost  $984,304.47.  This  estimate  was  again  increased  in  1882 
by  $78,000,  for  the  completion  of  existing  works,  a  large  amount  of  the 
appropriation  intended  for  construction  having  been  spent  on  repairs ; 
and  again  in  1884  by  $16,000,  for  the  removal  of  a  hitherto  unknown 
rock  in  the  overslough  channel  at  Van  Wie's  Point,  which  brought  the 
total  estimate  up  to  $1,078,304.47,  although  the  amounts  given  in  the 
annual  reports,  as  the  estimated  cost  of  the  improvement  from  1868  to 
1881,  have  been  erroneously  printed  $984,304.47,  and  from  1882  to  1886 
as  $1,062,304.47. 

Of  this  amount  $1,027,288  had  been  appropriated  up  to  June  30, 1885, 
when  the  available  channel  depth  between  New  Baltimore  and  Albany 
was  10  feet,  except  at  one  point,  Beacon  Island,  where  there  was  a 
depth  of  8.8  feet ;  and  8  feet  could  be  carried  from  Albany  to  Troy  ex- 
cept at  Coville's  Folly  and  Patroou's  Island,  where  there  were  7.8  and 
7.5  feet  respectively  at  low  water. 

These  bars  it  has  been  reported  have  been  subsequently  dredg6d  by 
the  State  of  New  York. 

The  gradual  and  steady  increase  in  the  navigable  depths  obtained 
daring  the  improvement  of  the  Hudson  River  are  very  marked. 

In  1819  the  available  channel  depth  between  New  Baltimore  and 
Albany  was  4  feet  at  mean  low  water;  in  1867  it  was  Ik  feet;  in  1878  and 
1879  it  was  8J  feet;  in  1885, 10  feet,  except  at  the  apotinentioned,  which 
was  subsequently  dredged  by  the  State.  A  table  showing  the  depths 
from  1819  to  1879  may  be  found  on  page  691,  Annual  Report  of  the 
Chief  of  Engineers  for  1885. 

The  improvement,  as  was  originally  expected,  has  also  changed  the 
tides  of  the  Hudson. 

In  the  report  of  the  Board  of  Engiueers  March  5,  1880  (Annual  Re- 
port of  the  Chief  of  Engineers  for  1883,  page  691),  is  stated : 


The  tidal  rise  of  the  upper  portion  of  the  Hudson  was  many  years  ago  1.2  feet  at 
Troy,  2.3  feet  at  Albany,  and  3.7  at.  New  Baltimore.  The  project  of  improvement 
adopted  aims  at  increasing  the  tidal  rise  above  New  Baltimore,  so  as  to  gain,  if  possi- 
ble, 1  foot  at  each  of  the  places  named.  By  doing  so  the  rise  will  be  lengthened,  the 
ebb  shortened,  and  the  depth  improved. 
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On  the  next  page  of  the  report  (692)  is  stated  : 

Tidal  observations  [presumably  in  1880]  give — 

Feet. 

At  New  Baltimore  a  rise  of 3.43 

At  Coeymans  (1.7  miles  above)  arise  of 2.96 

At  Castleton  (4  miles  above  Coeymans)  a  rise  of 2.56 

At  Albany  (9  miles  above  Castleton)  a  rise  of 2.33 

At  Troy  (5  miles  above  Albany)  a  rise  of •. 2.00 

No  work  in  the  river  has  been  done  by.  the  United  States  since  1884, 
except  to  make  a  complete  survey  from  Troy  to  New  Baltimore,  the  report 
on  which  may  be  found  in  last  year's  Annual  Report. 

The  work  remaining  to  be  done  under  the  original  project  is:  The 
completion  of  the  dike  from  Sfaats  to  Campbell's  Island  Dike,  and  from 
Schermerhorn  Island  to  Shad  Island :  the  proposed  improvement  be- 
tween Shad  Island  and  Mull's  Plaat,  New  Baltimore;  the  improvement 
at  Willow  Island ;  the  construction  of  a  new  dike  to  complete  the  line 
below  Nine-Mile  Tree,  the  extension  of  the  dike  at  Mull's  Plaat,  and  the 
removal  of  overslough  rock  at  Van  Wie's  Point. 

The  estimated  cost  of  the  completion  of  these  works,  by  General  New- 
ton, in  1882,  was  $78,000,  exclusive  of  the  overslough  rock,  which  was 
estimated  in  1884  to  cost  $16,000,  making  a  total  required  for  the  com- 
pletion of  the  project  of  $94,000. 

The  act  approved  August  5, 1886,  reads,  "  Improving  the  Hudson 
River,  New  York,  for  continuing  the  improvements,  $26,250,  of  which 
$15,000  may  be  used  for  a  rock  in  the  channel  at  Van  Wie's  Point"; 
which  amount,  with  the  $30,000  appropriation  of  July  5, 1884,  makes  a 
total  amouut  available  for  the  present  fiscal  year  of  $56,250. 

But  the  dikes  are  in  such  a  dilapidated  condition  in  many  places  that 
the  whole  of  this  amount  will  have  to  be  applied  to  the  repair  of  exist- 
ing works  instead  of  beginning  new  ones. 

In  addition  to  this  amount  yet  to  be  expended,  more  than  $35,000 
have  been  already  expended  up  to  the  present  time  upon  repairs  of  the 
works ;  so  that  really  over  $91,000  out  of  the  total  appropriations  in- 
tended for  original  construction  will  have  been  necessarily  expeuded  on 
repairs  of  existing  works  when  the  present  money  available  is  spent, 
and  this  amount  properly  belongs  to  the  construction  fund  yet  to  he 
appropriated. 

It  is  recommended  that  the  amount  of  $78,000,  estimated  for  the  com- 
pletion of  the  project  in  1882,  by  General  Newton,  be  appropriated,  and 
also  the  $16,000,  estimated  to  be  required  for  the  removal  of  the  rock  at 
Van  Wie's  Point ;  making  a  total  of  $94,000. 


COMMERCIAL  STATISTICS. 


Value  of  imports  for  the  fiscal  year  ending  Jnne  30, 1886 $490, 103  00 

Duties  collected  thereon 85,852  21 

There  are  enrolled  and  licensed  at  this  port  vessels  with  a  tonnage  of  ..      68,696  ft 


AMOUNTS  APPROPRIATED. 


Date. 


Amount. 


June  28, 1804.. 
Judo  23, 1868.. 
March  3, 1887 
July  25,  1868.. 
April  10, 1869  . 
July  11,  1870. 
March  3,  1871 
Judo  10, 1872. 
March  3, 1873. 


$33, 000  00 
50, 000  00 

305, 188  00 
85,000  00 
80, 100  00 
40, 000  00 
40, 000  00 
40,000  00 
40, 000  00 


Date. 


June  23, 1874  .. 
March  3, 1875... 
August  14. 1876. 
June  18,  1878... 
March  3,  1878.. 
June  14, 1880... 
March  8,  1881.. 
Bv  act  passed . 
August  2, 1882 . 


Amount. 


liQkOOO  00 
40,000  00 
50,000  00 
70,000  00 
30,000  00 
20,000  00 
15,000  00 

10,000  00 


Date. 


By  act  approved. 

July  5, 18*4 

Augusts,  1886 

Total 

Amount  expended 
to  close  of  fiscal 
year  ending  Jnne 
30,1886 


26,25111 


1,063,536* 


966,81b* 
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Money  statement. 

Jnlyl,  1885,  amount  available $31,570  74 

Received  from  sales  of  fuel 39  36 

31,610  10 
Jnly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  J  nly  1, 1885  ...'. 3,091  70 

July  1, 1886,  amoun1»available 28,518  40 

Amount  appropriated  by  act  approved  August  5,  1886 26, 250  00 

Amonnt  available  for  fiscal  year  ending  Jnne  30,  1887 54, 768  40 

I  Amount  (estimated)  required  for  completion  of  existing  project 94, 000  00 
Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    35, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  rivor  and 
harbor  acts  of  1866  and  1867. 


E2. 
IMPROVEMENT  OP  8AUGERTIE8  HARBOR,  NEW  YORK. 

The  harbor  of  Sangerties  is  on  the  west  bank  of  the  Hudson  River, 
about  95  miles  above  New  York,  and  is  formed  by  the  mouth  of  Esopas 
Greek.  Some  works  of  improvement  have  already  been  attempted  by 
the  inhabitants,  bat  no  permanent  benefit  has  been  derived  from  them. 
In  1883  a  survey  with  a  view  to  its  improvement,  ordered  by  act  of 
Congress  passed  August  2, 1882,  was  made  under  direction  of  General 
Newton,  whose  report,  dated  November  28, 1883,  may  be  found  in  the 
Annual  Report  of  the  Ohief  of  Engineers  for  1884,  Part  I,  page  716. 

This  report  shows  that  the  mouth  of  the  creek  is  obstructed  by  a  bar 
1,100  feet  long,  lying  between  the  6-foot  curve  in  the  Hudson  and  the 
6-foot  curve  in  the  creek,  with  a  minimum  depth  upon  it  of  3  feet  at  mean 
low  water. 

Two  projects  for  the  improvement  of  this  harbor  were  submitted,  both 
providing  for  a  channel  7  feet  deep  at  mean  low  water  and  100  feet  wide, 
to  be  obtained  by  constructing  parallel  dikes  and  by  dredging  a  chan- 
nel between  them;  but  the  question  which  method  would  best  accom- 
plish the  purpose  was  to  be  left  until  further  examination  could  be  made. 

A  sketch  showing  the  two  plans  proposed  was  printed  in  Senate  Ex. 
Doc.  No.  57,  Forty-eighth  Congress,  first  session. 

The  estimates  were  as  follows : 

FIRST  PLAN. 

20,628#  cubic  yards  at  35  cents $7,219  80 

North  dike,  2,100  feet  long,  at  $8 16,800  00 

South  dike,  2,800  feet  long,  at  |8 22,400  00 

Total 46,419  80 

SECOND  PLAN. 

Dredging  a  channel  2,500  feet  long,  100  feet  wide,  and  7  feet  deep  at  mean 

low  water,  55,654  cubic  yards,  in  situ.,  at  25  cents $13,913  50 

North  dike,  2.600  feet,  at  $8 22,800  00 

8outh  dike,  80o  feet,  at  $8 : 6,400  00 

Total 43,113  50 

*  Erroneously  stated  in  original  report  to  be  $5,338.28. 
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The  act  of  Congress  approved  July  5,  1884,  appropriated  $5,000  for 
the  improvement  of  this  harbor ;  but  in  view  of  the  fact  that  the  8tato 
of  New  York  had  undertaken  to  make  some  improvements  there,  it  to 
decided  not  to  begin  work  at  once,  bat  to  wait  until  a  farther  examina- 
tion was  made,  and  until  it  could  be  ascertained  what  plan  of  improve- 
ment had  been  decided  upon  by  the  State  authorities. 

By  act  of  Congress  approved  August  5,  1886,  the  United  States  ap- 
propriated a  further  sum  of  $15,000  for  this  work ;  making  the  total 
amount  available  $19,955.95. 

During  the  past  year  the  State  authorities  have  excavated  29,000  cubic 
yards  of  material  from  the  bar  at  the  mouth  of  the  creek,  giving  a  chan- 
nel 8  feet  deep  at  mean  low  water  and  about  200  feet  wide  from  the  8- 
foot  carve  in  the  Hudson  River  across  the  bar  to  the  8-foot  curve  inside 
the  mouth  of  the  creek. 

This  channel,  however,  leads  directly  out  into  the  Hudson,  at  right 
angles  to  the  shore  line,  and  across  the  lines  of  both  the  north  dikes 
proposed  by  General  Newton,  which  both  run  in  a  gradual  carve  down- 
stream, on  the  same  general  principle  of  construction  as  the  Rondoat 
dikes.  It  may,  therefore,  be  necessary  to  first  apply  the  available  funds 
to  beginning  one  of  the  proposed  south  dikes,  after  farther  examina- 
tion determines  which  of  them  it  is  best  to  adopt. 

A  carefully  prepared  statement  of  the  commerce  of  Saugerties  maybe 
found  on  page  717,  Part  £,  Report  of  the  Chief  of  Engineers  for  1883, 
since  which  date  none  has  been  received. 

This  work  is  in  the  collection  district  of  Albany,  N.  Y.,  which  is  the  nearest  port  «f 
entry.    The  nearest  light- house  is  at  the  mouth  of  Esopus  Creek. 

Amount  appropriated $20,000  09 

Amount  expended 44  06 

/ 

Money  statement. 

July  1, 1885,  amount  available $  4,956* 

July  1,  1886,  amount  available , 4,96595 

Amount  appropriated  by  act  approved  August  5,  1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 19,966  96 

'Amount  (estimated)  required  for  completion  of  existing  project 26,419  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  15,000  <• 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


E3. 
IMPROVEMENT  OF  THE  HARBOR  AT  RONDOUT,  NEW  YORK. 

Bondont  Harbor  is  at  the  month  of  Kondout  Greek,  on  the  west  bank 
of  the  Hudson  River,  between  80  and  90  miles  above  New  York.  TItf 
creek  is  a  tidal  stream  for  3  miles  above  its  mouth.  Prior  to  1871  im- 
provements had  been  made  by  private  persons  and  corporations,  W 
no  permanent  benefits  had  been  derived  from  them.  A  survey  of  tfc* 
harbor  was  made  by  the  Government  in -1869,  erroneously  printed  it 
last  year's  report  to  be  1871,  with  a  view  to  its  permanent  improvement 
when  it  was  found  that  there  was  an  available  depth  of  about  7  feet  it 
the  channel.  The  project  based  upon  this  survey  provided  for  the  forma- 
tion and  maintenance  of  a  channel  at  the  mouth  of  the  creek  100  fed 
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wide  and  14  feet  deep,  to  be  obtained  by  means  of  dredging  and  diking. 
Two  parallel  channel  dikes  were  to  be  built  outward  toward  and  into 
the  Hudson  on  a  gentle  curve  down-stream,  with  a  branch  dike  running 
upstream  along  the  Hudson  from  the  outer  end  of  the  north  dike  to 
protect  it  from  running  ice.  The  estimated  cost  of  this  work  was  as 
follows  : 

Building  the  north  dike,  748  yards  long $41,600  00 

Building  the  branch  dike,  640  yards  long 34,400  00 

Building  the  south  dike,  1,277  yards  long 59,600  00 

Dredging  a  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  at  low 

water,  48,000  oubic  yards,,  at  30  cents 14,400  00 

Contingencies 22,500  00 

Total 172,500  00 

The  final  length  of  the  north  and  south  dikes  was,  however,  to  be  de- 
termined by  the  effects  which  they  produced  in  the  removal  of  the  bar 
as  they  were  gradually  extended  outward.  In  1872,  by  reason  of  a  re- 
duction in  the  estimated  length  of  the  dikes,  their  estimated  cost  was 
reduced  to  $104,000.  The  project  was  essentially  completed  in  1880, 
and  a  history  of  the  improvement  with  sketches  may  be  found  in  the 
Report  of  the  Chief  of  Engineers  for  1881,  Part  I,  page  494. 

At  that  date  the  north  dike  was  about  2,200  feet  long,  the  branch 
dike  running  up  the  Hudson  was  about  1,000  feet  long,  the  south  dike 
was  about  2,800  feet  long,  with  a  spur  to  the  light-house  330  feet  long, 
and  a  depth  of  13$  feet  at  low  water  had  been  obtained  between  the 
dikes. 

The  appropriation  of  $2,000  approved  August  2,  1882,  was  applied  to 
repairs.  The  dikes  were  refilled  with  stone  where  needed,  fender-piles 
were  placed  at  the  outer  end  of  the  north  dike,  and  600  feet  of  the 
south  dike  was  raised  to  the  level  of  high  water.  The  balance  of  this 
appropriation  available  July  1, 1884,  was  $706.03,  which,  with  the  ap- 
propriation of  $1,000,  approved  July  5, 1884,  was  applied  to  cutting  off 
150  feet  of  the  outer  end  of  the  south  dike,  and  to  dredging  the  chan- 
nel and  putting  spring-piles  along  the  dike. 

.  Although  the  project  was  practically  completed,  it  was  stated  in  my 
teat  Annual  Report  that  the  $1.0,000  still  to  be  appropriated  under  the 
original  estimate  could  be  profitably  expended  in  repairing  the  dikes 
and  in  widening  the  channel  between  them. 

Of  this  amount  $2,500  was  appropriated  by  act  approved  August  5, 
1886,  leaving  a  balance  of  $7,500  still  to  be  appropriated. 

This  amount  will  be  applied  to  dredging  and  repairing  the  dikes,  if 
necessary. 

Appropriations  for  the  improvement  of  Rondout  Harbor  have  been 
made  as  follows : 

By  act  approved  June  10,  1872 $10,000  00 

By  act  approved  March  3,  1873 20,000  00 

Amount  allotted  June  8,  1875 : 

From  repairs  of  harbors  on  Atlantic  coast 762  18 

From  contingencies  of  riverB  and  harbors,  &c 237  82 

Byact  approved  August  14,  1876 30,000  00 

By  act  approved  June  18,  1878 30,000  00 

By  act  passed  August  2,  1882 2,000  00 

By  act  approved  July  5,  1884 1,000  00 

By  act  approved  August  5,  1886 2,500  00 

Total 96,500  00 

Amount  expended 93,939  64 

In  the  original  report  upon  this  harbor  in  1869  (see  Annual  Eeport  of 
Chief  of  Engineers  for  1869,  page  394)  it  is  stated  "  the  amount  of  com- 
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merce  and  navigation  to  be  benefited  by  the  improvement  of  navigt- 
tion  would  be  annually  from  $70,000,000  to  $80,000,000.  This  is  as  near 
as  could  be  estimated  from  the  data  available." 

No  statement  of  commerce  has  been  received  since  this  date;  and 
when  it  has  been  asked  for,  reference  has  been  made  to  this  statement 

Bondout  is  the  headquarters  of  the  largest  cement  works  in  this 
country.  It  is  also  the  principal  summer  shipping  point  of  the  Dela- 
ware and  Hudson  Ganal  Company's  coal  on  the  Hudson  River. 

The  effect  of  this  improvement  has  been  to  allow  vessels  to  pass  up 
to  and  down  from  the  wharves  at  Bondout,  without  having  to  lighter 
in  and  out  over  the  bar,  as  was  the  case  formerly. 

Rondout  is  in  th«  collection  district  of  New  York.  The  nearest  works  of  defeott 
are  those  of  New  York  Harbor.  Amount  of  revenue  collected  at  the  port  of  New  York 
during  the  fiscal  year  ending  June  30, 1886,  $132,536,402.02. 

Money  statement. 

July  1,1885,  amount  available : $60  36 

July  1,  1886,  amount  available 60  38 

Amount  appropriated  by  act  approved  August  5, 1886 2, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 2, 560  96 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1883  7, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


£4. 
IMPROVEMENT  OF  THE  HARLEM  RIVER,  NEW  YORK. 

No  work  has  been  done  on  this  improvement  daring  the  past  year, 
and  its  history  is  somewhat  as  follows : 

Congress,  by  the  second  section  of  "An  act  making  appropriations 
for  the  repair,  preservation,  and  completion  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,"  approved  Jane  23, 1874,  di- 
rected that  the  Secretary  of  War  should  "cause  examinations  or  sur- 
veys, or  both,  to  be  made,"  among  other  places,  "at  Harlem  River,  from 
Randall's  Island,  by  way  of  Spayten  Duyvil  Greek,  to  Hudson  River, 
New  York." 

This  survey  was,  by  direction  of  the  Ohief  of  Engineers,  placed  in 
charge  of  Lieut.  Col.  (now  Brig.  Gen.)  John  Newton,  Corps  of  Engineers, 
whose  report,  dated  February  18, 1875,  was  published  in  House  Ex! 
Doc.  No.  75,  Part  9,  second  session  Forty-second  Congress,  and  is  to  be 
found  at  page  224  of  the  Annual  Report  of  the  Ohief  of  Engineers  for 
1875,  Part  II. 

A  supplementary  report,  made  February  10, 1876,  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1876,  Part  I,  page  246. 

The  act  of  Congress  relating  to  rivers  and  harbors  approved  March 
3, 1881,  provided  also,  among  other  things,  for  "completing  survey  of 
Harlem  River  and  through  the  Harlem  Kills  to  the  East  River,  New 
York."  The  report  on  this  survey  was  made  by  General  Newton  under 
date  of  October  8, 1881,  and  is  to  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1882,  Part  I,  page  656. 
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The  difficult  point  in  the  improvement  of  the  Harlem  River  is  the 
connection  of  that  river  with  the  Hudson ;  Spuyten  Duyvil  Creek,  which 
forms  the  natural  water  connection,  being  both  narrow  and  crooked. 
General  Newtpn's  survey  covered  four  lines  along  which  this  connection 
might  be  made. 

1.  By  way  of  Sherman's  Creek  to  Inwood  or  Tubby  Hook,  on  the 
Hudson. 

2.  From  Sherman's  Creek  to  a  bend  of  Spuyten  Duyvil  Creek,  near 
Johnson's  Foundry. 

3.  By  a  cut  through  Dyckman's  Meadows  to  the  Spuyten  Duyvil. 

4.  Through  Spuyten  Duyvil  Creek  by  way  of  Kingsbridge. 

The  estimates  of  cost  showed  that  the  route  by  way  of  a  cut  through 
Dyckman's  Meadows  would  be  the  least  expensive,  and  that  route  was 
accordingly  recommended.  The  proposed  lines  of  improvement,  as  laid 
down*y  the  engineer  in  charge  in  his  annual  report  for  1882,  are  as  fol- 
lows: 

(1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  and 
bulkhead  lines,  as  laid  down  by  the  park  department,  are  adopted. 

(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  o?  Dyckman's 
Cut  into  the  Harlem  River  the  exterior  pier  and  bulkhead  lines  are  laid 
down  400  feet  apart. 

(3)  The  line  following  Dyckman's  Cut  through  Dyckman's  Meadows 
will  pass  for  a  part  of  the  way  through  solid  rock ;  and  it  is  here  that  the 
principal  cost  of  the  undertaking  must  be  encountered.  This  part  is  to 
be  made  350  feet  wide.  It  would  have  been  preferable  to  establish  it  at 
400  feet,  but  the  additional  amount  of  rock  excavation  was  the  obstacle. 

(4)  The  remainder  of  the  line  to  the  Hudson  River  will  follow  as 
Dearly  as  possible  the  course  of  the  Spuyten  Duyvil,  and  the  width  will 
be  400  feet. 

As  the  difference  in  the  heights  and  times  of  tides  between  the  East 
and  North  rivers  after  the  connection  is  made  between  the  Harlem  and 
the  Hudson  will  be  the  cause  of  the  currents  upon  which  reliance  is 
placed  to  keep  open  the  channel,  it  is  desirable  that  the  cross  section 
of  the  channel  be  kept  as  uniform  as  possible  in  order  to  avoid  the  un- 
necessary resistances  to  the  flow  of  the  water  which  would  be  caused  by 
any  contraction  of  the  water-way. 

The  contraction  of  the  proposed  cut  through  Dyckman's  Meadows 
will  be  more  than  counterbalanced  by  the  natural  channel  through 
8puyten  Duyvil  by  the  way  of  Kingsbridge,  which  is  left  open ;  and  the 
contraction  caused  by  the  piers  and  embankments  of  the  High  Bridge, 
which  carries  the  Croton  aqueduct  across  the  Harlem  River,  should  be 
counteracted  by  deepening  the  channels  between  the  piers  and  abut- 
ments. Observations  of  the  tides  affecting  these  waters  show  that 
there  is  not  a  free  exchange  of  tides  between  Harlem  River  and  Spuyten 
Duyvil  Creek,  but  that  there  is  practically  a  divide  somewhere  near  Ford- 
ham  Bridge  between  the  tides  flowing  from  the  East  River  into  the  Har- 
lem River,  and  from  the  Hudson  River  into  Spuyten  Duyvil  Creek.  Com- 
paring the  tides  of  the  Harlem  River  at  Fordham  Bridge  with  those  of 
the  Hudson  River  at  the  mouth  of  Spuyten  Duyvil  Creek,  it  is  found ; 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  foot 
(.961)  lower  than  it  is  in  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
leas  than  it  is  in  the  Harlem. 

(3)  That  the  mean  duration  of  the  rise  of  tides  in  the  Hudson  is  36 
minutes  shorter,  the  mean  duration  of  the  fall  36  minutes  longer,  and 
the  mean  duration  of  slackwater  20  minutes  longer  than  in  the  Harlem. 

43  E 
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(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  Spuyten  Dajrfl 
Creek  is  .265  of  a  foot  lower  than  at  Fordham  Bridge. 

(5)  High  water  occurs  1  hour  aud  34  minutes  earlier  in  the  Hudson 
than  in  the  Harlem. 

From  these  facts  it  follows  that  while  there  will  at  different  times  be 
a,  flow  towards  either  river,  the  preponderance  of  flow  will  be  toward* 
the  Hudson  ;  and  the  scour  will  go  that  way,  so  that,  if  a  cut  for  the 
free  passage  of  the  tides  be  made,  the  opening  into  the  Hudson  will  be- 
come the  mouth  of  the  cut. 

The  estimated  cost  of  making  the  connection  by  a  cut  through  Dyck- 
mau's  Meadows,  as  given  by  General  Newton  in  his  report  for  18S2,  a 
$2,100,000. 

This  estimate  does  not  provide  for  the  improvement  of  the  channel  of 
the  Harlem  River  between  this  proposed  cut  and  the  mouth  of  th$  Har- 
lem River. 

The  estimated  cost  of  improving  this  part  of  the  river,  as  giveu  in 
General  Newton's  report  for  1875,  was  about  $600,000.  Total  for  the 
improvement  of  the  Harlem  River  between  the  Hudson  and  the  East 
rivers,  $2,700,000. 

The  estimated  cost  of  opeuing  the  channel  from  the  Harlem  River  to 
the  East  River  by  way  of  the  Harlem  Kills,  making  it  300  feet  wide  and 
15  feet  deep  at  low  water,  was  about  $2,200,000.  This  survey  was  or- 
dered by  act  of  Congress  approved  March  3,  1881,  »nd  the  report  upon 
it  is  to  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1882,  Part  I,  page  056. 

By  act  of  Congress  relating  to  river  and  harbor  improvements,  ap* 
proved  June  18, 1878,  there  was  appropriated  "  for  the  improvement  of 
Harlem  River,  New  York,  $300,000 ;  but  this  sum  is  not  to  be  available 
until  the  right  of  way  for  this  work  is  secured  to  the  United  States,free 
of  cost";  and  by  act  approved  March  3,  1879,  there  was  appropriated 
"  for  improving  Harlem  River,  New  York,  $100,000;  but  this  appropri- 
ation is  made  subject  to  the  provisions  and  limitations  contained  in  the 
act  of  June  18,  1878,  relating  to  said  Harlem  River  improvement  and 
the  right  of  way  therefor." 

As  under  the  restrictions  of  these  two  appropriations  no  part  of  then 
could  be  expended  towards  beginning  this  improvement  until  the  right 
of  way  was  secured  to  the  United  States  without  cost,  an  allotment  w» 
made  from  the  appropriations  for  "  Examinations,  surveys,  aud  contin- 
gencies of  rivers  and  harbors"  for  the  purpose  of  making  surveys  tons- 
certain  whose  lands  would  be  crossed  or  touched  upon  by  the  proposed 
work;  and,  this  being  done,  letters  were  addressed  by  General  Newton 
to  the  various  property -holders  concerned,  asking  if  they  would  cede  to 
the  United  States  the  land  needed  for  the  purposes  of  this  improvement 
As  very  few  signified  their  willingness  to  do  so,  measures  were  taken  by 
persons  interested  in  the  improvement  to  have  a  bill  introduced  in  the 
New  York  State  legislature  to  provide  for  appointing  a  commission  to 
assess  benefits  and  damages,  and  to  condemn  such  land  as  may  be  nec- 
essary for  the  proposed  work. 

This  bill  having  become  a  law,  detailed  maps  and  descriptions  of  eacfc 
piece  of  property  to  be  affected  by  the  proposed  work  were  prepare 
for  submission  to  the  Supreme  Court  of  the  State,  this  step  being  ntf 
essary  before  commissioners  could  be  appointed.  In  October,  Iflf 
three  commissioners  were  appointed  by  the  Supreme  Court  for  ttt 
purpose ;  but  they  had  not  proceeded  far  with  their  work  when  tW 
found  it  necessary  to  apply  to  the  legislature  for  increased  powersw 
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enable  them  to  more  efficiently  discharge  their  duties.  Their  report 
was  completed  and  was  presented  to  the  Supreme  Court  in  1882,  where 
final  action  is  to  be  taken.  Great  opposition  to  the  recommendation 
of  the  commissioners  has  been  made  by  some  of  the  property-owners  af- 
fected, and  efforts  are  being  made  to  have  the  original  act  under  which 
the  assessments  are  made  revoked  by  the  State  legislature. 

The  beginning  of  this  improvement  awaits,  as  it  has  for  the  last  eight 
years,  the  settlement  of  this  question. 

This  work  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  New 
Tork  City.    Nearest  light-house,  Black  well's  Island  Light. 

Ainonnt  of  revenue  oolleoted  at  the  port  of  New  York  during  the  fiscal  year  ending 
Jnne  30,  1886,  $132,536,402.02. 

Money  statement. 

July  1,  1885,  amount  available $400,000 

July  1,  1886,  amount  available 400,000 

Amount  available  for  fiscal  year  ending  June  30,  1887 400, 000 

!  Amount  (estimated)  required  for  completion  of  existing  project 2,  300, 000 
Submitted  in  compliance  with  requirements  of  section -12  of  river  and 
harbor  acts  of  1866  and  1867. 


E5. 

REMOVING  OBSTRUCTIONS  IN  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  charge  of  this  improvement  was  retained  by  General  Newton, 
with  Lientenant-Colonel  McFarland  and  Lieutenant  Derby  as  assistants, 
until  the  last  day  of  December,  1885,  when  it  was  transferred  by  him  to 
Iieut.  Col.  Walter  McFarland,  Corps  of  Engineers.  General  Newton's 
annual  report  gives  in  detail  the  operations  on  Flood  Bock,  Hell  Gate,  up 
to  the  date  of  the  final  explosion  October  10, 1885.  The  operations  subse- 
quent to  that  date  will  be  reported  upon  here,  although  partly  occurring 
during  General  Newton's  charge. 

Cwing  to  the  economy  effected  in  the  cost  of  the  final  blast,  chiefly 
by  the  substitution  of  rackarock  for  Dynamite  No.  1,  a  balance  of  up- 
wards of  $100,000  remained  on  hand  from  the  appropriation  of  July  5, 
1884,  and  specifications  for  the  removal  of  so  much  of  the  debris  of  the 
reef  as  these  limited  funds  would  permit  were  drawn  up  and  the  work 
was  advertised  at  once. 

The  total  amount  of  broken  rock  to  be  removed  from  the  reef  to  give 
the  depth  of  26  feet  at  mean  low  water,  called  tor  by  the  present  project 
of  improvement,  is  estimated  to  be  about  294,000  tons.  The  funds  avail- 
able were  sufficient  only  for  the  removal  of  about  30,000  tons,  a  little 
more  than  one-tenth  of  the  whole.  This  was  not  enough  to  produce  a 
depth  of  26  feet  over  any  part  of  the  reef  of  sufficient  width  to  be  of  any 
immediate  benefit  to  navigation,  as  it  is  impracticable  to  work  upon  the 
eastern  side  of  the  reef  adjoining  the  eastern  channel,  which  is  now  the 
most  used  and  has  become  the  main  chaune),  because  that  channel  is 
overcrowded  with  passing  traffic,  and  the  strongest  tide  in  Hell  Gate 
runs  with  great  violence  across  that  part  of  the  reef. 

It  was  therefore  thought  advisable  to  adopt  the  suggestion  of  Lieu- 
tenant Derby  and  to  expend  the  available  funds  in  dredging  the  dan- 
gerous reefs  known  as  the  Negro  Heads  and  Hen  and  Chickens  to  a  depth 
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of  18  feet  at  mean  low  water,  and  to  cut  off  to  the  same  depth  a  spur 
projecting  from  the  northwest  side  of  Flood  Rock  proper.  Under  tfaii 
application  of  the  funds  it  would  be  possible  to  obtain  a  through  chan- 
nel between  Flood  Eock  and  Mill  Rock  of  nearly,  if  not  quite,  the  same 
width  between  the  18  foot  contour  as  the  present  eastern  or  main  chan- 
nel (400  feet),  and  of  a  depth  sufficient  for  nine-tenths  of  the  vessels 
passing  through  Hell  Gate. 

After  the  completion  of  this  channel  the  main  body  of  the  reef  can  be 
advantageously  removed  to  the  proposed  depth  of  26  feet  by  starting 
on  the  eastern  side  of  the  18-foot  channel  and  working  over  gradually 
toward  the  eastern  or  main  channel,  so  that  by  the  time  the  latter  is 
reached  its  currents  will  have  been  so  far  reduced  and  the  navigation 
of  Hell  Gate  so  far  simplified  as  to  make  it  comparatively  safe  for  the 
dredges  to  work  where  they  cannot  work  at  all  at  present. 

The  bids  for  the  work  on  the  18-foot  channel  were  opened  October  21, 
1885,  and  the  contract  was  awarded  to  the  Atlantic  Dredging  Company, 
of  Brooklyn. 

The  contractor  began  work  November  4.  He  has  done  his  work  with 
great  energy  and  good  judgment,  and  at  the  close  of  the  fiscal  year  bad 
removed  28,622  tons.  The  contract  was  subsequently  completed,  and  a 
good  18-foot  channel  from  350  to  400  feet  wide  was  secured  between 
Flood  Eock  and  the  Mill  Bocks.  The  12-foot  channel  was  150  feet  wider 
than  this. 

The  following  is  a  detailed  statement  of  the  work  done  up  to  June 30, 
1886: 


Number  of  machine. 


I.  Packard's  No.  6 

II.  Packard's  No.  5 

HI.  Morris  &  Cnmmings'sNo.  6 
[IV.  Boss  &  Sanford,  No.  6 

Total 


feS 

V 

0 


159 
14 

151 
98 


422 


M 

a* 
Il 
A* 


33 


26 


59 


e 

0 
© 

0 


3,950«§ 


a. 


0 


23 

a-3 
1-° 


97 

3 

75 

84 


259 


i 

:i 

oca 

0  H 

o 

£4 


8,280 
1901 
4,118| 
5,700 


18,288| 


it 

■pi 

0  o  C 


l 


I* 


15,585.820 

500.067 

7,695.258 

4,841.167 


,1 

1-3 1 

0  5  * 


11 


28,622.312 


81.17 
35.72 
50.98 
39.04 


II 

M 


$0.1* 

aw 

OilO 

as 


ai* 


The  cost  of  the  surface  blasting,  which  was  done  by  the  contractor, 
is  extremely  small,  averaging  only  13  cents  per  ton,  and  shows  that 
this  item  does  not  deserve  nearly  the  consideration  it  has  received 
heretofore.  It  is  interesting  to  note  that  the  dredge  numbered  1  in 
the  above  table,  which  is  the  same  machine  that  did  the  balk  of  tin 
work  of  removing  Hallet's  Point,  has  averaged  81.2  tons  per  day,  wher* 
as  the  records  show  that  her  average  for  the  first  six  months  on  Hallet's 
Point  was  only  50.4  tons,  indicating  that  the  rock  is  better  broken  op 
at  Flood  Rock  than  it  was  at  Hallet's  Point.  Considering  the  low  cod 
of  the  surface  blasting,  which  had  been  previously  regarded  as  a  doubt- 
ful element,  it  is  apparent  that  future  contracts  on  Flood  Rock  shouM 
be  let  at  very  much  reduced  prices. 

The  accompanying  Table  II  shows  the  amount  and  cost  of  the  wort 
done  at  Flood  Rock  during  the  fiscal  year  ending  June  30, 1886. 

Great  difficulty  having  been  experienced  at  Hallet's  Point  in  keepitf 
the  dredges  from  working  too  deep  in  some  places,  and  leaving  pi* 
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jections  above  the  bottom  in  others,  the  inspection  of  the  contractor's 
work  on  Flood  Bock  has  been  conducted  with  great  care,  7,188  sound- 
ings having  been  taken  and  platted,  and  each  cut  made  by  the  dredges 
having  been  repeatedly  examined  with  the  horizontal  sweep.  As  work 
of  this  character  in  Hell  Gate  is  fraught  with  difficulties,  great  credit 
is  due  to  Lieutenant  Derby  and  his  assistants,  G.  W.  Kuehnle  and  J. 
M.  Gore,  surveyors,  for  the  skill  and  energy  with  which  they  conducted 
this  work. 

Complete  surveys  have  also  been  made  during  the  year  of  the  whole 
of  Flood  Rock  Reef  immediately  after  the  blast,  and  of  Heel  Tap,  and 
preparations  have  been  made  for  surveying  Frying  Pan  and  Pot  Rock, 
neither  of  which  reefs  has  been  examined  since  the  last  work  was 
done  upon  Ihem  by  the  drill-scow  some  years  ago. 

Since  March  1  a  continuous  record  of  the  tides  has  been  kept  with 
the  self- registering  tide-gauge,  and  those  observations  are  now  being 
reduced. 

All  the  buildings  and  the  plant  used  in  the  mining  operations  at  Flood 
Rock,  which  were  hurriedly  brought  over  to  Astoria  just  before  the  ex- 
plosion, have  been  carefully  assorted  and  stored,  but  on  account  of  the 
dampness  of  the  atmosphere  in  that  vicinity  the  machinery  requires  con- 
stant attention  to  keep  it  from  deteriorating. 

The  accompanying  Table  111  shows  the  amount  and  cost  of  the  work 
done  by  the  United  States  steam  drill-scow  during  the  fiscal  year. 

As  the  appropriation  of  July  5, 1884,  was  limited  iu  its  application  to 
work  on  Flood  Rock,  the  Drill  Scow  has  remained  idle  at  her  berth  at 
Mill  Rock  throughout  the  whole  year,  with  the  exception  of  a  period  of 
thirty-four  da.vs  immediately  after  the  blast  at  the  Flood  Rock,  when 
she  was  employed  iu  raising  broken  stone  from  the  reef  by  means  of 
divers  and  sling  chains.  This  work  was  discontinued  December  1,  at  the 
beginning  of  freezing  weather,  and  has  uot  been  resumed  this  season, 
the  contractor  having  occupied  all  the  available  space  on  the  reef  with 
his  dredges. 

Broken  rock  cannot  be  picked  up  by  divers  in  Hell  Gate  for  much 
le&s  than  $2.50  per  ton,  and,  from  the  progress  made  by  the  contractor's 
dredges  so  far,  it  is  probable  that  the  next  contract  will  be  let  at  a  price 
considerably  below  this.  It  will,  therefore,  not  be  profitable  to  employ 
the  drill-scow  on  Flood  Rock  again  until  the  dredges  have  progressed 
so  far  as  to  have  reduced  the  reef»generally  to  a  depth  of  26  feet  and 
over,  when  divers  can  be  employed  to  good  advantage  in  removing  the 
Bmall  projecting  points  of  rock  left  behind  by  the  dredges,  which  these 
machines  cannot  pick  up  without  raising  a  large  amount  of  neighboring 
rock  and  thus  adding  unnecessarily  to  the  cost  of  the  work. 

In  the  meanwhile  it  is  to  be  hoped  that  future  appropriations  will  ad- 
mit of  the  drill-scows  being  used  for  the  purpose  for  which  she  was 
designed  on  the  other  Hell  Gate  Reefs,  as  the  cost  of  maintaining  her  in 
order  while  idle  is  considerable. 

The  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City.  The  amount  of  revenue  collected  during  the  year  ending  June  30, 
1886,  $13*2,536,402.02.  The  amount  of  commerce  and  navigation  benefited  by  the 
completion  of 'this  work,  about  |4,000,000  daily. 

ORIGINAL  ESTIMATE. 

Removing  reefs  at  Hell  Gate  and  Diamond  and  Goenties  reefs,  $5, 139,  120. 
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AMOUNT  APPROPRIATED. 


Date  of  act. 


Amount. 


July  25,1868 $85,000  00 

April  10, 1809 178,800  00 

July  11,  1870 250,000  00 

March  3,  1871 230,400  00 

June  10,  1872 226,000  00 

March  8,  1878 225,000  00 

June  23, 1874 225,000  00 

March  8, 1875 250,000  00' 

August  14,  1876 250,000  00 

June  18,1878 850,000  00 

March  3, 1879 260,00000 

June  14,1880 200,000  00 

March  3,  1881 !  200,000  00 

May  4,  1882 [  50.000  0C 

•  August. 2,  1882 1  200,000  00  ; 


Date  of  act. 


July  5, 1884 

August  5,  1886.. 

Received  from  other  sources 


Deduct  amount  reverted 
to  United  States  Treas- 
ury   $3,158  55 

Deduct  amount  allotted 
to  Harlem  River 11,000  00 


Amount. 


112, 5»* 
3,dff  13 

3,684,4*711 


14, 158  S 


3,650,3Wg 
Amount  expended  to  date \    3,417,  SUM 


*  Date  of  passage. 

Amounts  expended  during  the  year  ending  June  30, 1886 : 

Plood  Rock $1*437 

Steam  drilling-scow 7,618 


206,0558 


Money  statement 


Jnly  1,  1885,  amount  available $267,949  74 

Received  from  sales  of  fuel 2921 


July  1,  1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1885 $197,502  30 

July  1,  1886,  outstanding  liabilities 29,828  35 


267,978  99 


227,330© 


Jnly  1,  1886,  amount  available 40,648  34 

Amount  appropriated  by  act  approved  August  5,  1886 112, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 153, 148  34 


'Amount  (estimated)  required  for  completion  of  existing  project 1,  488, 84067 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,1888 50&,  000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

I  harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  removing  broken  rook  from  Flood  Rock  Reef  Hell  Gate*  -V«p  Tort, 

opened  October  21,  1885. 


No. 


1 
2 
3 

4 

5 


Name  and  address  of  bidders. 


The  American  Dredging  Company,  Philadelphia,  Pa 

P.Sandford  Ross,  Jersey  City,  N.  J 

The  Harbor  Improvement  Company,  New  York,  N.  Y 

Morris  &  Cnmmings  Dredging  Company,  New  York,  N.  Y. 
Atlantic  Dredging  Company,  Brooklyn,  N.  Y 


Price  per     Cost  of  So,** 
ton.  toaa 


$3  90 
3  48 
3  49 
3  38 
3  19 


♦U7,i 
104, 40)  • 
1M.7W* 
10I,40f« 


The  contract  was  awarded  to  the  Atlantic  Dredging  Company. 
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Table  II. 

Tabulated  statement  of  the  amount  and  cost  of  workOone  at  Flood  Rock,  Hell  Gate,  East 

River,  New  fork,  for  fiscal  year  ending  June  30,  1886. 


Work,  4tc 


Number  of 
shifts  of 

eight  hoars 
worked. 


533.825 


Number  of 

tons  of    '     Cost  of 
broken  rock  materials, 
removed. 


Tens. 


Pnmping 

FJnal  blaat 4,789.875 

Care  of  plant 2,640.125 

Bemoval  of  broken  rook  by 
hired  labor 911.875         558.1 

Removal  of  broken  rock  un- 
der contract |  28,622.312 

Inspection  and  resarvey ,    1, 589. 5 

Superintendence  and  office  i 
expenses :    1,878.125 


$2,141  89 

87, 981  37 

1,805  90 


Cost  of 
wages. 


$1,409  22 

13,909  92 

5,802  70 


397  85         1, 964  88 


Total ,  12,092.125 


267  10 
1, 280  73  , 


5,266  04 
7,351  90 


Cost  of  re- 
moving 
broken 
rook. 


Total  oost. 


"i 


$91,805  04 


■I 


$3,650  61 

101, 891  29 

7,608  60 

2,362  21 

91,305  04 
5,538  14 

8,632  68 


29,180.412  i    93,874  34       85,704  14       91,305  04       220,883  52 


Of  the  expenses  here  reported  there  are  liabilities  aggregating  $29,805.81  outstanding  Jane  30. 
The  entire  cost  of  the  final  blast,  including  pumping,  and  expenditures  made  during  fiscal  year  1885, 
is  $111,248. 


Table  III. 

Tabulated  statement  of  the  amount  and  oost  of  work  done  by  the  UniUd  States  steam  drill- 
scow  for  the  fiscal  year  ending  June  30,  1886. 


Work,  &c. 


i  Number  of ,  to-.,«.w«.  «* 

shifts  of    £™J^£      Cost  of 
|  eight  hours  *2,£Sk  materials. 
I    worked. 


removed. 


Cost  of 
wages. 


Total  cost. 


Tons. 

Experiments  with  grapple ,... i $105  00 

Additions  to  plant , 1,044  46 

Anamination  of  reef  after  final  blast 55  ... 

Removing  broken  rock  from  Flood  Bock.        911. 875          558. 1  897  86 

Materials  on  hand ,, 650  65 

Maintenance  while  idle 993.25       31181 


$105  00 
1,964  36 


2,802  98 


Total 1,959.625 


558.1 


2,509  77 


4,872  29 


$105  00 

1,044  46 

♦105  00 

*2,362  21 

650  65 

8, 114  74 


7,882  06 


*  Charged  to  Flood  Bock. 
Of  the  expenses  here  reported  there  are  liabilities  aggregating  $22.54  outstanding  June  30. 


COMMERCIAL  STATISTICS. 

Value  of  imports,  exports,  and  duties  collected  at  port  of  Xew  York. 


N  Exports. 

Year  ending  June  30—                       Imports.        -  Duties. 

Domestic.         Foreign. 

I«3 $508,70\476  !  $362,571,653  $21,166,859  $146,581,223  14 

M84 486,355,355'    363.055,394         21.557,810  133,866,902  91 

Mtt 408,035,435       349,930,225         17,828,006  125,313,677  43 

_______  i 
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Tabulated  statement  of  the  commerce  of  the  port  of  New  York. 


Year. 


1883 
1884 
1885 


VESSELS  B.VTERED. 


American. 
No.         Tons. 

F 

No. 

4,352 
4,197 
4,133 

oreign. 
Tons. 

1,900 
1,869 
1,691 

1, 085, 078 

1,006.556 

930,444 

5,413,150 
4,652,315 
4,729,289 

Total. 


No.         Tom. 


6,252 
6,066 
5,824 


t,  448,8* 
6. 68,  CI 
5,658,3 


Year. 


VESSELS  CLE  ABED. 
American.        |         Foreign. 


TotaL 


No. 


Tons.  No.         Tons. 


1883 ;  1,601 

1884 1,442 

1885 1,278 


904,272 
839,762 
770,109 


4,376  ,  5,423,418 
4, 094   4, 584, 196 


4,031 


4,670,615 


No. 


5,879 
5.538  ' 
5,304  I 


Toss. 


6,3*7,6» 
5,448,1* 


Number  and  tonnage  of  steam  and  sailing  vessels,  barges  and  canal-boats  belonging  to  fa 

port  of  New  York. 


Years. 


1883.. 

1884. 

1885.. 


Sailing  Teasels. 

Steam  vessels. 

1 

Barges. 

No. 

Tods. 

No. 

Tons. 

No. 

441 
454 

466 

Tons. 

2,451 
2,488 
2,437 

505.559.55 
512, 401. 33 
618, 908. 12 

978,'  336,327.35 
1,044'  361,438,82 
1,028;  364,169.58 

I 

86,446.49  . 
90,715.19  i 
93, 407. 05 

Canal-boats. 


TotaL 


No. 


Tons. 


No. 

I    - 


Tons. 


201  20,442.08  ;  4.071  •tt.TTifl 
209  21,198.78  14,195  985,75181 
20*    21, 178. 54     4, 139     902.*X» 


report  of  brigadier-general  john  newton  upon  removal  of 

flood  rock. 

Office  of  the  Chief  of  Engineers, 

Washington,  D.  C.}  August  25, 1886. 

Sir:  At  the  close  of  the  last  fiscal  year  the  work  of  undermining 
Flood  Rock  and  drilling  the  3-inch  holes  for  the  reception  of  the  charges 
for  the  final  blast  had  been  completed,  and  the  work  of  cleaning  up  the 
four  miles  of  galleries  and  making  the  final  preparations  for  receiving 
the  explosives  and  charging  the  mine  was  in  progress ;  the  contracts 
for  the  delivery  of  240,399  pounds  of  rackarock  and  48,537  pounds  of 
dynamite  had  been  executed  with  the  Rendrock  Powder  Company  and 
R.  W.  Warren,  respectively ;  and  the  contract  for  the  58,337  coppe* 
cartridge-cases  had  been  awarded  the  Rendrock  Powder  Company;  bnt, 
owing  to  some  misunderstanding  as  to  the  thickness  of  the  metal  to  be 
used,  this  contract  was  not  signed  until  July  16,  1885. 

It  had  been  decided  to  select  rackarock  as  the  principal  explosive 
for  the  blast,  on  account  of  the  absolute  safety  with  which  it  could  be 
stored ;  its  greater  safety  in  handling  as  compared  with  dynamite;  ife 
greater  density  (1.7  to  1.4),  and  its  cheapness,  the  price  bid  being  23} 
cents  per  pound  as  against  43  cents,  the  lowest  bid  received  for  dynamite 
from  companies  having  the  facilities  for  furnishiug  the  explosives  it 
the  quantities  required. 
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The  specifications  required  that  the  rackarock  should  have  a  strength 
only  of  90  per  cent,  that  of  No.  1  dynamite  when  fired  uuder  water  and 
measured  by  the  method  in  use  at  the  Engineer  School  of  Application 
at  Willets  Point.  But  such  care  was  taken  by  the  contractors  in  select- 
ing their  materials  and  such  benefits  derived  from  the  careful  determi- 
nation made  at  Willets  Point  experimentally,  and  from  the  analysis  of 
the  exact  proportions  of  oil  and  chlorate  to  be  used,  as  well  as  the  thor- 
oughness of  the  mixing  of  these  ingredieuts,  that  the  71  samples  tested 
showed  an  average  strength  of  109  per  cent,  that  of  dynamite  No.  1,  no 
sample  falling  below  99  per  cent. 

All  of  these  tests,  except  the  chemical  analysis  made  by  the  chemist 
of  the  Rendrock  Powder  Company,  were  the  personal  work  of  Lieut. 
Ool.  H.  L.  Abbot,  Corps  of  Engiueers,  commanding  the  Engineer  School 
of  Application,  whose  report  is  submitted  herewith. 

The  reef  to  be  destroyed  consisted  of  the  whole  of  the  middle  reef  in 
Hell  Gate,  comprising  Flood  Eock  proper  and  the  reefs  known  as 
the  Negro  Heads,  Hen  and  Chickens,  and  Gridiron.  A  narrow  strip  of 
Flood  Eock  was  bare  at  high  water,  and  isolated  projections  of  other 
reefs  mentioned  were  visible  at  low  water.  The  present  project  of  im- 
provement contemplates  making  a  depth  of  26  feet  at  mean  low  water 
over  the  entire  area  occupied  by  the  reef,  which  is  about  9  acres.  As  it 
involved  but  little  extra  cost,  however,  the  charge  was  so  placed  as  to 
break  the  rock  to  a  depth  of  30  feet  mean  low  water,  so  that,  should  the 
necessities  of  commerce  demand  this  extra  depth  at  any  time,  it  can  be 
obtained  by  dredging. 

The  method  adopted  for  the  removal  of  the  reef  consisted  in  sinking 
a  shaft  on  the  highest  point  and  running  a  sufficient  number  of  galle- 
ries from  the  foot  of  this  shaft,  under  the  reef,  to  enable  charges  of  ex- 
plosives to  be  so  platted  as  to  break  up  the  whole  reef  at  one  blast. 

This  method  is  not  considered  an  economical  one  for  the  removal  of 
submarine  reefs  under  ordinary  circumstances.  But  in  a  crowded  chan- 
nel like  Hell  Gate,  where  the  engineer  must  be  prepared  for  constantly 
recurring  collisions,  working  from  the  surface  is  beset  with  unusual  dif- 
ficulties and  uncertainties  ;  thus  the  Hell  Gate  drill-scow,  designed  for 
use  on  the  smaller  reefs  whose  location  forbids  the  tunneling  method, 
has  been  run  into  more  thau  once  with  sufficient  force  to  wreck  the  col- 
liding vessel  and  to  seriously  cripple  the  drill-scow. 

However,  a«  each  reef  that  is  removed  helps  greatly  to  reduce  the 
current  and  so  to  simplify  navigation  as  to  enable  pilots  to  keep  control 
of  their  vessels  and  avoid  collisions,  the  uncertainty  of  doing  econom- 
ical work  from  the  surface  in  Hell  Gate  is  rapidly  disappearing. 

The  total  amount  expended  on  Flood  liock  from  June  7,  1875,  when 
the  sinking  of  the  shaft  was  commenced,  to  October  12,  1885,  when  all 
hands  were  paid  off,  is  $1,061,983.18. 

The  distribution  of  this  expenditure  among  the  various  brauches  of 
the  work,  and  the  amount  of  work  done,  are  set  forth  in  the  accompa- 
nying tabular  statements. 

It  is  not  practicable  to  run  tunnels  under  the  bed  of  a  river  through 
treacherous  rock,  keeping  as  near  the  water  as  possible,  at  the  same  cost 
as  ordinary  tunneling;  but  to  show  the  improvement  made  in  such  work 
since  the  Hallet's  Poiut  explosion  in  1876,  it  is  ouly  necessary  to  say  that 
the  total  cost  of  breakiug  up  the  reef  at  Flood  Eock  per  cubic  yard  of 
rock  originally  in  the  reef  above  the  plane  of  26  feet  below  mean  low 
water  is  56  percent,  less  than  the  same  item  for  Hallet's  Point,. and  the 
total  cost  per.  cubic  yard  of  rock  actually  broken  is  65  per  cent.  less. 
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Work  was  commenced  sinking  the  shaft  at  Flood  Bock  Jane  7, 1875, 
and  the  whole  mine  conld  have  been  completed  in  foar  years ;  but  owing 
to  the  insufficiency  of  the  appropriations,  it  was  not  finished  until  June 
25, 1885. 

The  total  amount  of  rock  excavated  from  the  mine  was  80,231.94  cu- 
bic yards,  and  the  total  length  of  galleries  driven,  averaging  10  feet  by 
10  feet  in  cross-section,  was  21,668.88  feet. 

June  30, 1885,  the  force  at  the  mine  was  reduced  to  a  gang  of  26  men, 
selected  from  amongst  all  the  employes  on  the  rolls,  for  the  responsible 
duty  of  loading  into  the  mine  the  288,936  pounds  of  explosives  required 
for  the  blast.  It  had  been  decided  that  safety  could  be  best  secured  by 
limiting  the  amount  of  explosives  to  be  loaded  to  about  6,000  pounds  per 
day,  so  as  to  avoid  all  haste  and  confusion  and  permit  closer  supervision. 

The  packing-rooms  for  loading  the  cartridges  and  preparing  them  to 
be  taken  down  into  the  mine  were  located  on  a  dike  built  by  the  United 
States  between  Great  and  Little  Mill  Bocks,  about  1,000  feet  from  Flood 
Bock,  and  on  board  the  United  States  steam-drill  scow  moored  at  the 
dock  at  Mill  Bock. 

As  rackarock,  which  had  been  selected  for  the  blast  after  a  prolonged 
series  of  experiments,  is  absolutely  inexplosive  so  long  as  its  two  ingre- 
dients are  not  mixed,  the  contract  called  for  its  delivery  in  large  quan- 
tities of  100,000  pounds.  The  first  shipment  was  received  July  22,  and 
stored,  the  chlorate  of  potash  in  sheds  at  one  end  of  the  dike,  and  the 
di-nitro  benzol  at  the  other,  the  mixing-house  being  about  halfway  I* 
tween  them,  convenient  to  the  dock. 

The  danger  of  keeping  large  quantities  of  dynamite  on  hand  withini 
few  hundred  yards  of  the  tenement  houses  of  a  populous  city  like  Ne* 
York  was  duly  appreciated,  and  the  quantity  to  be  delivered  by  tin 
contractor  was,  therefore,  limited  to  a  week's  supply,  which  was 
livered  sealed  iu  copper  cartridges,  and  stored  under  water  in  the  riv 
where  the  chances  of  an  accidental  explosion  were  a  minimum,  a 
where  the  results  of  such  an  accident,  should  one  occur,  would  be 
duced  by  the  tamping  of  the  water  to  local  effects  only.  The  contrac 
made  his  first  delivery  of  dynamite  July  29,  and  the  first  2,500  cartridge- 
cases  having  been  received  July  25,  on  July  30  everything  was  in  readi- 
ness to  begin  charging  the  mine.    The  process  was  as  follows: 

A  keg  of  chlorate  of  potash  was  brought  down  from  the  storehouse 
at  one  end  of  the  dike  and  56  pounds  weighed  out  and  carried  into  the 
mixing  house,  passed  rapidly  through  a  sieve,  and  spread  out  in  a  large 
lead-lined  trough.  At  the  same  time  a  barrel  of  the  dinitro  benzol  A 
was  tapped  at  the  other  end  of  the  dike,  14f  pounds  weighed  oat  aoi 
carried  to  the  mixing-house  and  sprinkled  with  a  large  watering-ctf 
over  the  chlorate  in  the  trough.  The  two  ingredients  were  then  thor- 
oughly mixed  by  stirring  with  wooden  hoes.  The  mixing  requires  bd 
a  few  minutes'  time,  when  the  explosive  is  ready  for  use.  It  has  the 
appearance  of  very  light  brown 'sugar,  and  a  strong  odor  of  bitter  rf 
monds. 

From  the  mixing-trough  the  rackarock  was  passed  to  the  small  trough 
of  the  packers,  standing  at  a  narrow  table  along  one  side  of  the  mixing 
house,  who  rapidly  packed  it  into  the  long  copper  cartridges  intends 
for  tie  mine. 

These  cartridges  (Fig.  1),  of  which  44,175  were  used,  were  2  feetlooj 
and  2£  inches  in  diameter,  and  were  made  of  sheet-copper  ouly  O.Ow 
of  inch  thick  and  tinned  on  the  inside.  They  were  adopted,  after  el 
tended  experiment,  as  being  the  best  possible  envelope  for  the  trani 
mission  of  sympathetic  explosions,  and   having  stood  well  for  thrt 
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months  the  action  of  sea- water  on  the  outside  and  that  of  rackarock  on 
the  inside. 

The  tin  cases  used  at  Hallet's  Point  could  not  be  used  at  Flood  Bock, 
as  they  would  not  stand  the  exposure  to  the  action  of  the  salt  water  in 
the  drill-holes  for  so  long  a  period  as  that  required  to  charge  the  mine. 
Owing  to  the  extreme  thinness  of  the  copper  used,  however,  the  Flood 
Rock  cartridges  cost  materially  less  than  the  tin  ones.  To  assist  in 
preventing  the  cartridges  from  sliding  out  of  the  drill-holes,  nearly  all 
of  which  opened  downwards,  four  wire  prongs  (shown  in  Fig.  1)  were 
soldered  to  their  bottoms,  which  held  the  cartridge  in  place  by  pressing 
against  the  sides  of  the  drill-holes.  This  device  could  not  be  relied 
upon  altogether,  however,  experience  at  Hallet's  Point  having  shown 
that  it  was  liable  to  fail,  on  account  of  the  breaking  of  the  prongs,  three 
cartridges  havingfallen  to  the  ground  in  consequence.  In  all  cases,  there- 
fore, the  last  cartridges  put  into  the  hole  was  solidly  wedged  in  place 
with  small  pine  wedges.  Notwithstanding  this  precaution,  however, 
one  cartridge  wan  dropped  at  Flood  Bock.  One  of  the  miners,  on  leaving 
off  work  at  night,  having  failed  to  securely  wedge  the  mouth  of  the  hole, 
the  prongs  on  one  of  the  cartridges  gave  way  during  the  night,  allow- 
ing it  to  slide  out  of  the  hole,  and  fall  to  the  ground,  a  distance  of  about 
10  feet.  This  was  the  only  occurrence  of  the  kind  throughout  the 
loading. 

The  rackarock  was  loaded  into  these  cartridge-cases  through  a  copper 
funnel  and  packed  with  a  wooden  rammer.  When  filled  they  contained 
about  5.72  pounds  of  rackarock.  In  addition  a  small  primer,  consisting 
of  a  thirty-grain  fulminate  cap  and  one  ounce  of  No.  1  dynamite  put 
loosely  into  a  stout  copper  shell  (Fig.  11),  tightly  «orked  and  sealed,  was 
buried  in  the  rackarock  about  four  inches  from  the  end  of  the  can.  The 
office  of  this  primer  was  to  transmit  the  explosion  throughout  the 
length  of  the  charge  in  the  drill-boles,,  which  in  many  cases  were  as  much 
as  12  feet  deep. 

This  method  of  securing  the  explosion  of  long,  narrow  charges  of  such 
inert  explosives  as  rackarock  was  devised  at  Flood  Rock,  aud  its  effi- 
ciency thoroughly  tested  by  a  complete  series  of  experiments,  which 
were  reported  at  the  close  of  the  last  fiscal  year. 

Without  it  rackarock  would  have  been  rejected  at  Flood  Bock  on  ac- 
count of  the  uncertainty  of  continuing  the  explosion  to  the  bottom  of 
the  hole. 

As  fast  as  the  cartridges  could  be  filled  they  were  thoroughly  wiped 
•ff  and  passed  across  the  mixing  room  to  a  table  along  the  opposite 
wall,  where  their  lids  were  securely  soldered  on  by  the  use  of  a  fusible 
alloy  melting  at  160°  F.,  and  a  soldering-iron  heated  by  a  jet  of  exhaust 
steam  to  a  temperature  of  212°.  As  neither  dynamite  nor  rackarock  are 
exploded  by  a  temperature  less  than  360°,  a  sufficient  margin  for  safety 
was  allowed. 

This  process  was  invented  for  the  occasion  at  Flood  Rock,  the  vola- 
tility of  the  nitro-benzol  and  its  extremely  penetrating  character  pre- 
venting the  use  of  any  other  method  of  closure. 

The  tightness  of  the  soldering  of  every  cartridge  was  thoroughly 
tested,  and  the  cartridges  were  then  stood  up  in  boxes  divided  into  com- 
partments, as  shown  in  Fig.  III.  As  fast  as  filled,  these  boxes,  con- 
taining 20  cartridges,  were  carried  out  and  delivered  by  the  contractor's 
men  to  the  inspector's  gang  aboard  the  drill-scow,  who  critically  ex- 
amined each  cartridge,  covered  the  solder  on  the  lid  with  wax  to  pro- 
tect it  from  the  action  of  the  salt  water,  and  completed  the  contents  of 
each  box  by  adding  six  dynamite  cartridges,  described  below,  a  suitable 
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number  of  small  pine  wedges,  and  a  bunch  of  tin  tags  corresponding ia 
number  with  the  cartridges  iu  the  bdx. 

The  dynamite  cartridges,  14,162  of  which  were  used,  were  2 J  inches  ii 
diameter  and  15  inches  long  (Fig.  IV).  They  were  packed  by  the  coa- 
tractor  at  his  works  at  Tom's  River,  M".  J.,  under  the  supervision  of  aa 
inspector,  and  delivered  at  Mill  Bock  ready  for  use,  except  that  into 
each  one  a  30-grain  fulminate  cap  had  to  be  inserted  aud  the  can  re- 
sealed  with  wax.  The  object  of  this  cap  was  to  insure  an  explosion  of 
the  first  order  when  the  charge  was  fired  by  sympathy.  The  boxes  of 
cartridges  were  loaded  on  a  tugboat  four  at  a  time,  and  takeu  over  to 
Flood  Rock,  and  lowered  at  once  into  the  mine,  and  loaded  into  the  drill- 
holes. In  this  way  no  considerable  quauticy  of  explosive  was  kept  on 
hand  anywhere  above  ground ;  so  that,  had  an  explosion  occurred  at 
any  time,  it  would  only  have  been  sufficiently  great  to  wreck  the  works, 
without  spreading  destruction  through  the  upper  part  of  JNew  York, 
City  and  the  village  of  Astoria. 

The  force  of  twenty  men,  in  the  mine,  under  the  supervision  of  ai 
overseer,  was  divided  into  three  gangs,  each  in  charge  of  a  foreman, 
and  each  gang  subdivided  into  squads  of  two  men  each;  each  squad 
worked  by  itself,  and  was  composed  of  the  same  men  throughout  the 
season. 

Every  drill-hole  in  the  mine  had  previously  been-  located,  plotted, 
and  numbered  by  the  surveying  party,  and  the  proper  charge  for  each 
hole  had  been  computed.  The  foremen  were  furnished  with  small 
printed  sheets,  prepared  by  the  surveyor,  giving  the  number  of  the  holes 
to  be  loaded  by  each  squad  aud  the  number  of  cartridges  required  ii 
each  hole.  Each  squad  carried  its  owu  cartridges,  one  boxful  at  a  time, 
from  the  foot  of  the  shaft  to  the  heading  to  which  it  was  assigned;  the 
cartridges  were  shoved  home  with  a  wooden  rod,  aud,  as  each  cartridge 
went  in,  a  corresponding  tin  tag,  taken  from  the  powder-box,  was  strung 
on  a  wire  with  the  tin  tag  bearing  the  number  of  the  drill-hole.  The 
bunches  of  tags  thus  formed  were  collected  by  the  foremen,  and  turned 
in  to  the  surveyor,  who  thus  verified  the  charge  put  in  each  hole,  and 
kept  an  accurate  account  of  the  distribution  of  all  the  explosive  in  the 
mine. 

In  all  cases  the  last  cartridge  put  in  each  hole  was  dynamite,  the 
range  of  sympathetic  explosion  for  this  material  having  been  accurately 
determined  by  a  series  of  experiments  reported  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1885.  The  end  of  the  cartridge  was  allowed 
to  project  from  the  drill-hole  a  distance  of  about  6  inches,  that  it  might 
receive  the  full  effect  of  the  blow  from  the  primary  charge  intended  t# 
fire  it.    It  was  solidly  wedged. in  this  position  with  pine  wedges. 

Where  the  galleries  were  low,  the  drill-holes  in  the  roof  could  be 
reached  from  the  floor,  but,  as  the  top  of  the  galleries  followed  in  a  gen- 
eral way  the  surface  of  the  rock,  their  height  varied  from  5  feet  to  3J 
feet,  and  special  provision  had  to  be  made  for  reaching  the  high  holes. 
This  was  accomplished  by  the  use  of  sectional  scaffolds,  mounted  on  the 
mine  cars  and  rolled  along  on  a  portable  track ;  their  height  could  be 
altered  in  a  few  minutes  to  auv  elevation  wauted. 

With  the  exception  of  a  little  inconvenience  caused  on  several  ooca 
sions  by  the  non-arrival  of  the  supply  of  dynamite  when  due,  the  work 
of  loading  the  drill-holes  progressed  with  the  utmost  smoothness  and  reg- 
ularity from  July  30  to  its  completion,  September  28. 

But  one  unforeseen  difficulty  occurred  during  the  whole  work.  Not 
withstanding  the  test  that  the  copper  cartridges  had  been  subjected  to, 
it  was  discovered  towards  the  end  that  some  of  them  were  corroded.  Oi 
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nvestigation  it  was  found  that  some  of  the  water  that  leaked  into  the 
mine  through  the  drill-holes  was  strongly  charged  with  sulphur,  which 
rapidly  attacked  the  copper  cartridges.  From  the  locations  in  which 
this  effect  was  found  to  be  the  most  pronounced  it  is  believed  that  the 
sulphur  came  from  the  ashes  used  for  filling  in  behind  the  sea  wall  in 
constructing  the  small  island  on  which  the  plant  was  located,  and  pos- 
sibly also  from  the  wrecks  of  coal  barges,  many  of  which  have  been  lost 
on  the  reef. 

The  trouble  was  discovered  before  any  great  damage  was  done,  and 
a  remedy  was  readily  found  by  coating  the  cartridge  with  a  wax  made 
of  resin,  beeswax,  and  tallow,  put  on  hot;  but,  although  only  536  car- 
tridges were  seriously  damaged,  the  question  of  the  integrity  of  the  car- 
tridge was  of  such  vital  importance  that  it  was  deemed  prudent  to  take 
out  in  all  7,759,  both  rackarock  and  dynamite. 

The  labor  of  withdrawing  such  a  number  of  charges  from  the  drill- 
holes, dipping  them  in  melted  wax,  and  replacing  them,  besides  being 
an  exceedingly  delicate  operation,  made  an  amount  of  extra  work,  at  a 
time  jyhen  all  hands  were  fully  occupied,  that  added  immensely  to  the 
difficulty  of  the  final  preparations. 

When  the  loading  was  completed,  the  charge  consisted  of  240,399 
pounds  of  rackarock  and  42,331  pounds  of  dynamite,  distributed  over 
the  whole  nine  acres  of  the  reef  in  proportion  to  the  volume  of  rock  plus 
one-fourth  the  volume  of  water  overhead. 

Where  the  rock  was  very  hard  it  was  allowed  25  per  cent,  extra,  and 
where  exceptionally  soft  a  reduction  of  25  per  cent,  was  made.  The  num- 
ber of  cubic  yards  of  rock  to  be  broken  by  the  blast  was  270,716.7,  so 
that  the  charge  was  at  the  rate  of  1.04  pounds  per  cubic  yard. 

The  charge  at  the  final  blast  at  Hallet's  Point  in  1876  was  0.79  pounds 
per  cubic  yard;  but  an  increase  was  deemed  necessary  at  Flood  Rock, 
because  the  thickness  of  the  roof  was  much  greater,  and  because  the 
amount  of  rock  excavated  from  the  galleries  was  2.7  times.less  in  pro- 
portion to  the  amount  of  rock  to  be  broken  by  the  blast  than  at  Hallet's 
Point,  and  consequently  the  whole  of  the  reef  had  to  be  lifted  to  allow 
it  to  break,  instead  of  getting  the  breaking  effect  of  a  fall,  as  at  Hal- 
let's  Point. 

When  work  of  this  kind  was  first  undertaken  at  Hell  Gate  it  was  be- 
lieved to  be  possible  to  make  an  excavation  below  the  reef  capable  of 
receiving  all  the  debris  from  the  roof  and  pillars,  and  so  gain  at  once  the 
required  depth  of  water.  But  on  account  of  the  seamy  and  treacherous 
nature  of  the  rock  of  which  the  Hell  Gate  reefs  are  composed  it  is  found 
that  when  the  excavation  becomes  very  large  an  iuordinate  amount  of 
expensive  timbering  has  to  be  done,  as  the  falling  of  a  single  large 
block  of  stone  from  the  roof  (a  very  common  occurrence  in  ordinary 
mining  and  tunneling)  might  result  iu  flooding  the  whole  mine  in  a  few 
minutes.  Besides,  as  broken  stone  takes  up  much  more  space  than  the 
same  amount  of  rock  before  it  is  broken  (at  Hallet's  Point  the  ratio  was 
1.45),  to  make  certain  of  having  the  required  depth  immediately  after 
the  blast  it  would  be  necessary  to  excavate  at  least  twice  as  much  rock 
from  the  mine  as  it  was  intended  to  break  up  by  the  final  blast.  The 
average  thickness  of  the  roof  at  Flood  Bock  was  18.86  feet. 

As  this  kind  of  excavation  is  necessarily  costly,  the  ultimate  cost  of 
the  result  produced  would  be  exceedingly  high.  It  was,  therefore,  early 
decided  in  the  course  of  the  work  at  Hallet's  Point  to  excavate  only  a 
relatively  small  amount  (0.78  yard  per  yard  of  roof),  but  to  thoroughly 
break  up  the  roof  by  the  final  blast  and  remove  so  much  of  the  debris 
as  might  be  necessary  by  dredging. 
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The  expectations  of  the  engineer  were  so  well  fulfilled  in  this  case, 
and  such  good  results  were  obtained  with  the  dredging,  that  it  was  de- 
cided to  make  a  still  further  saving  of  expense  at  Flood  Hock  by  an  ex- 
tension of  the  same  policy,  and  during  the  later  years  of  the  work  the 
excavatiou  was  limited  as  much  as  possible,  only  such  galleries  being 
run  as  were  necessary  to  admit  of  the  drillholes  for  the  explosives  being 
properly  distributed. 

The  excavation  at  Flood  Bock,  therefore,  amounted  to  0.296  cubic 
yard  only  per  cubic  yard  broken  by  the  final  blast,  and  instead  of  any 
greater  depth  on  the  reef  being  looked  for  after  the  blast,  it  had  been 
computed  that  there  should  be  a  shoaling  averaging  several  feet  over 
the  whole  reef. 

In  all  the  work  done  in  Hell  Gate  the  near  proximity  of  tall  buildings 
in  New  York  City  and  on  Ward's  and  Black  well's  islands  had  to  be  con- 
stantly borne  in  mind.  It  had  already  been  well  settled  by  the  experience 
acquired  at  Hallet's  Point,  that  a  large  factor  controlling  the  shock  trans- 
mitted through  the  ground  is  the  size  of  the  individual  charges,  and 
that  no  fear  need  be  felt  in  firing  even  as  large  a  blast  as  288,936  pounds 
at  Flood  Rock,  provided  it  be  sufficiently  distributed.  It  was,  therefore, 
tried  as  far  as  possible  to  limit  the  charges  to  25  pounds  per  drill-bole, 
though  in  a  few  cases  charges  as  great  as  37  pounds  could  not  be  avoided. 
The  average  charge  was  22.5  pounds. 

The  drilling  of  holes  of  sufficient  size  to  hold  such  charges,  slanting 
upwards  into  the  roof,  was  a  work  of  exceptional  difficulty  that  had  to 
be  met  with  the  invention  of  special  appliances ;  13,023  such  holes  were 
drilled,  aggregating  113,102.15  feet  in  length.  Only  12,561  of  these 
holes  were  actually  charged,  a  considerable  number  having  to  be  re- 
jected on  accouut  of  the  pressure  of  the  water  flowing  in  them  being  so 
great  as  to  prevent  their  being  used. 

The  arrangements  for  firing  simultaneously  this  large  number  of 
charges  were  reduced  to  great  simplicity.  Elaborate  experiments  (re- 
ported last  year)  were  made  early  in  the  season  to  determine  with  cer- 
tainty to  what  extent  sympathetic  explosion  could  be  relied  on  in  firing 
the  mine,  and  it  was  decided  to  dispense  with  connecting  wires  to  the 
drill-holes  entirely,  it  having  been  ascertained  that  the  explosion  of » 
charge  of  10  pounds  of  dynamite  under  water  will  fire  with  certainty  any 
number  of  other  charges  of  dynamite  packed  solidly  in  thiu  elastic  en- 
velopes within  a  radius  of  27  feet.  Primary  charges  of  10  poundsof 
dynamite  were  therefore  placed  at  intervals  of  25  feet  along  the  galleries 
from  which  the  holes  were  drilled,  and  these  primary  charges  only  were 
connected  with  the  batteries.  There  were  591  of  them,  arranged  on  24 
different  circuits. 

They  consisted  of  two  2£  inch  by  24  inch  thin  copper  cartridges  solidly 
packed  with  dynamite,  lashed  on  horizontal  timbers  from  3  to  12  feet 
above  the  floor,  according  to  the  height  of  the  gallery;  each  cartridge 
also  containing  a  30-grain  fulminate  cap.  On  the  top  of  the  two  cart- 
ridges a  small  primer  was  lashed,  made  of  stiff  brass,  containing  the 
platinum  fuse  fastened  to  the  wires  connected  with  the  battery  and  half 
a  pound  of  dynamite  put  in  loose. 

In  locating  the  primary  charges  care  was  taken  to  have  alternate 
charges  on  different  circuits,  so  that  in  the  eveut  of  a  failure  of  any 
circuit  its  charges  would  nevertheless  explode  by  sympathy,  being 
within  less  than  27  feet  of  four  other  primaries  on  three  other  circuits. 
and  part  of  the  dynamite  being  solidly  packed  in  thin  elastic  envelopes. 
The  dynamite  iu  the  brass  primers  was  put  in  loose,  because  in  this 
shape  it  is  but  little  affected  by  water,  and  it  was  difficult  to  make  cer- 


APPENDIX  E — REPORT  OF  LIEUT.-COL.  MCFARLAND.    687 

tain  of  the  tightness  of  the  packing  of  the  wires  in  the  neck  of  the 
primer. 

Tlie  circuits  were  made  without  joints,  the  wires  being  cut  to  the 
proper  length  and  the  platinum  bridge  soldered  directly  to  them,  and 
the  gutta-percha  insulation  of  the  wire  was  carried  over  the  whole  fuze. 
Twenty-one  of  these  circuits  contained  25  fuzes,  each  connected  with 
wires  52  feet  long,  of  No.  18  copper  insulated  to  No.  9,  with  lead  wires 
at  each  end  of  the  circuit,  600  feet  long,  of  No.  12  copper,  insulated 
to  No.  9  A  wire  gauge.  The  remaining  three  circuits  contained  22 
fuzes,  each  connected  with  wires  106  feet  long,  and  having  lead  wires 
of  950  feet ;  these  circuits,  intended  for  the  extreme  northern  portion  of 
the  work,  were  nearly  a  mile  in  length.  The  bridges  of  the  fuzes  were 
of  pure  platinum  wire  0.0005  of  an  inch  thick.  They  had  a  resistance 
of  1.73  ohms  cold  and  2.76  ohms  when  heated  to  the  exploding  point. 
It  required  a  current  of  0.615  amperes  to  explode  them  when  connected 
in  series. 

The  number  of  fuzes  and  the  amount  of  wire  in  each  circuit  were  so 
adjusted  that  at  the  instant  of  explosion  all  should  have  the  same  re- 
resistance,  77.43  ohms. 

These  values  were  determined  ih  advance  by  the  engineers  of  the 
work. 

The  circuits  were  made  to  order  by  the  Lafliu  &  Band  Powder  Com- 
pany, under  the  personal  supervision  of  Mr.  H.  Julius  Smith,  who  also 
made  the  fuzes  for  the  Hallet's  Point  blast.  Mr.  Smith  kindly  volun- 
teered to  assist  in  laying  the  wires  in  the  mine,  and  rendered  valuable 
assistance  iu  this  delicate  and  tedious  work.  The  wires  were  laid  in 
about  26  hours,  under  the  personal  direction  of  Lieutenant  Derby,  by 
four  gangs  made  up  of  the  most  intelligent  of  the  miners. 

The  battery  used  in  firing  the  mine  was  furnished  by  E.  S.  Greeley  & 
Co.,  and  consisted  of  60  bichromate  cells  coupled  in  series.  The  plates 
were  6  inches  by  9  inches,  four  carbon  and  three  zinc  in  each  cell,  sep- 
arated by  only  one-fourth  of  an  inch.  The  electromotive  force  of  the 
cells  was  between  1.95  and  2.07  volts ;  the  internal  resistance  was  less 
than  0.01  ohms.  The  battery  was  of  sufficient  power  to  send  through 
every  fuze  a  current  just  double  that  computed  to  be  necessary  to  fire  it. 
On  account  of  the  grave  objection  to  having  any  joiuts  iu  the  wires 
under  water,  and  the  great  advantage  of  having  no  resistance  between 
the  battery  and  the  point  of  separation  of  the  different  circuits,  the  lead 
wires  from  each  circuit  led  directly  to  the  battery,  which  was  located  at 
the  head  of  the  shaft  on  top  of  the  rock. 

The  arrangement  of  the  circuit  closer  is  shown  in  Fig.  5.  Two  large 
mercury  cups  formed  the  poles  of  the  battery.  One  of  these  cups  re- 
ceived the  euds  of  the  twenty-four  lead  wires,  and  the  other  was  con- 
nected by  a  heavy  band  of  copper  with  the  mercury  in  a  stout  iron  cup, 
in  which  sat  a  thin  glass  tumbler,  also  containing  mercury.  A  stout  cop- 
per strip  connected  the  mercury  in  this  glass  with  that  in  another  mer- 
cury cup  which  received  the  twenty-four  return  wires. 

The  circuit  was  closed  by  breaking  the  thin  glass,  and  allowing  the  mer- 
cury in  it  to  mix  with  that  in  the  iron  cup.  A  long  quarter-inch  iron  rod, 
terminating  at  its  upper  end  in  a  small  disc,  was  passed  through  a  hole 
in  the  roof  of  the  battery  house,  and  stood  up  in  the  thin  glass  tumbler 
with  its  point  restiug  on  the  bottom  of  it.  A  thirty-grain  fulminate  fuze 
was  laid  on  the  disc,  and  fastened  to  it  with  wax  a  few  inches  above 
the  roof  of  the  battery  house,  and  was  fired  by  means  of  a  small  bat- 
tery at  Astoria.    The  blow  struck  by  the  fuze  on  the  disc  and  trans- 
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mitted  by  the  iron  rod  had  been  found  by  experiment  to  be  so  sharp  a* , 
to  reduce  the  glass  tumbler  to  dust  without  splashing  the  mercury. 

The  mine  was  fired  from  a  point  on- the  Astoria  shore,  about  1,000 feet 
away,  at  llh  13m  50*  standard  time,  October  10,  1885. 

Three  instantaneous  photographs  were  taken  under  the  direction  of 
Lieut.  Col.  H.  L.  Abbot,  Corps  of  Engineers,  at  different  periods  of  the 
upheaval.  The  first  of  these,  taken  two-tenths  of  a  second  after  the 
closing  of  the  circuit,  shows  the  water  rising  nearly  uuiformly  over  the 
whole  site  of  the  reef,  and  illustrates  well  both  the  completeness  of  the 
explosion  and  the  simultaneity  of  the  action  of  the  separate  charges. 
As  was  expected,  there  was  no  loud  report,  no  severe  shock  through  the 
earth,  and  no  scattering  rf  the  debris. 

LienteuantColonel  Abbot's  report  on  the  transmission  of  the  vibra- 
tion through  the  earth  is  submitted  herewith. 

Examinations  of  the  reef  were  commenced  the  next  day,  and  it  was 
inspected  on  six  successive  tides  by  an  experienced  diver.  He  reported 
the  bottom  broken  in  large  blocks,  separated  by  cracks,  but  not  tamed 
over  with  ragged  edges  on  top.  In  many  cases  the  cracks  were  large 
enough  for  him  to  crawl  into. 

A  survey  of  the  whole  reef  was  .commenced  at  once  and  has  since 
been  completed.  It  shows  that  the  surface  of  the  whole  reef  has  been 
altered,  proving  the  reef  to  be  shattered,  and  the  changes  are  nowhere 
greater  than  at  the  most  remote  corner  of  the  reef,  where  the  bottom 
has  been  raised  10  feet. 

Thanks  to  the  use  of  rackarock  instead  of  dynamite,  and  the  utilization 

.  of  sympathetic  explosion  instead  of  wires  aud  fuzes  for  firing  the  mine, 

and  the  savings  effected  in  many  details,  a  balance  of  about  $100,000 

from  the  appropriation  of  July  5,  1884,  for  firing  the  mihe  remained 

available  to  commence  the  dredging. 

It  was  decided  to  apply  this  sum  in  such  a  way  as  to  produce  th* 
greatest  immediate  benefit  to  navigation,  which  was  in  reducing  the 
dangerous  reefs  known  as  the  Negro' Heads  and  Hen  and  Chickens  to  » 
depth  of  18  feet  at  mean  low  water,  a  depth  sufficient  for  at  least  90 
per  cent,  of  the  vessels  passing  through  Hell  Gate,  and  giving  an 
effective  width  of  350  feet  to  the  Middle  Channel,  previously  too  narrow 
and  tortuous  to  be  used  by  aiy  but  the  smallest  vessels. 

Bids  were  at  once  called  for  on  advertised  specifications,  and  a  con- 
tract entered  into  with  the  Atlantic  Dredgiug  Company,  of  Brooklyn,  for 
the  removal  of  about  30,000  tons  of  rock,  at  $3.19  per  ton,  the  contractor 
to  do  his  own  surface  blasting.  This  price  was  considered  satisfactory, 
the  first  part  of  the  work  being  the  most  difficult,  on  account  of  the 
blocks  of  stone  on  the  surface  being  the  largest,  as  they  are  the  furthest 
away  from  the  drill-holes  containing  the  explosives. 

The  third  contract  on  Hallet's  Point,  let  on  the  same  terms  as  to  sur- 
face blasting  as  the  Flood  Bock  contract,  was  made  at  $3.39  per  ton. 

It  will  be  seen  from  the  report  of  Lieut.  Col.  Walter  McFarland,  Ap- 
pendix E  5,  that  at  the  close  of  the  fiscal  year  the  contract  had  been 
nearly  completed,  28,622.312  tons  of  rock  having  been  removed. 

The  reef  had  been  attacked  in  four  different  places,  and  so  far  from 
any  exceptional  difficulty  with  the  dredging  having  been  encounter^ 
the  progress  made  is  unprecedented,  the  largest  of  the  dredges  having 
averaged  up  to  May  1  80.5  tons  per  working  day,  while  on  Hallet's  Poidt 
the  same  machine  only  averaged  50.4  tons  for  a  like  period.  The  cod 
of  the  surface  blasting  done  by  the  contractor  up  to  Juue  30, 188^ 
amounted  to  only  13.4  cents  per  ton  of  rock  removed. 
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It  is  estimated  that  the  total  amount  of  broken  rock  to  be  removed  to 
give  a  clear  depth  of  26  feet  at  mean  low  water  over  the  whole  reef  i& 
294,000  tons,  which  should  be  removed  in  about  three  years  if  no  delay 
is  caused  by  lack  of  appropriations. 

As  any  sort  of  an  accident  in  the'  handling  6f  the  large  quantity  of 
explosive  used  at  Flood  Bock  would  probably  have  resulted  in  the  loss 
of  the  whole  work,  it  is  evident  that  the  success  achieved  is  attributable 
to  the  faithfulness  and  intelligence  of  every  employ6  on  the  roll,  every 
one  of  T.  'torn  had  important  and  responsible  duties  to  perform. 

The  services  of  Nicholas  Terry,  overseer ;  Edward  Matthews,  Peter 
Boyle,  and  John  Wills,  foremen;  and  James  Quigiey,  recorder,  are 
specially  worthy  of  mention. 

Mr.  J.  M.  Gore  and  W.  L.  Quinn,  overseers  of  the  drill-scow,  ren- 
dered valuable  services  as  inspectors ;  and  Mr.  G.  W.  Kuehnle,  sur- 
veyor, in  addition  to  his  regular  work,  performed  a  variety  of  duties 
most  creditably. 

As  Chief  of  Engineers  my  duties  confined  me  for  the  most  part  to 
my  station  in  Washington ;  and  Col.  Walter  McFarland,  who  oblig- 
ingly consented  to  assist  me  in  the  closing  operations  at  the  reef,  wag 
compelled,  in  deference  to  the  proper  care  of  the  numerous  works  in  his 
charge,  to  be  frequently  absent,  the  result  being  that  the  actual  over- 
sight of  the  preparations  for  the  explosion  fell  upon  Lieut.  G.  McG. 
Derby,  of  the  Corps  of  Engineers ;  and  I  know  no  one  who  could  have 
performed  the  difficult  task  with  more  skill  and  conscientious  care. 

Respectfully  submitted. 

John  Newton, 

Brig.  Oen.y 
Chief  of  Engineers. 

The  Chief  of  Engineers. 
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LETTER  OK  TRANSMITTAL. 

WILLKT8  Point,  N.  Y.,  December  29,  1885. 

General  :  I  have  the  honor  to  transmit  herewith  my  report  upon  the  observations, 
undertaken  by  yonr  direction,  to  determine  the  rate  of  transmission  of  the  earth  wave 
caused  by  the  recent  Flood  Rock  explosion.    *    *    * 
Very  respectfully,  your  obedient  servant, 

Henky  L.  Abbot, 
Lieut.  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers. 


REPORT  OF   LIEUTENANT-COLONEL  HENRY  L.   ABBOT,   CORPS  OF  ENGINEERS. 

Willets  Point,  New  York  Harbor,  December  15,  1885. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers : 

General  :  I  have  the  honor  to  submit  the  following  as  my  report  upon  the  observa- 
tions undertaken  by  yonr  direction  to  determine  the  rate  of  transmission  of  the  earth 
tremor  cansedjt>y  the  recent  explosion  at  Flood  Rock,  and  .ipon  the  arrangements  for 
secniing  photographs  of  the  upheaval.  In  this  connection  I  would  respectfully  refer 
to  the  appended  papers  marked  A  and  B,  giving  the  results  of  similar  observations 
made  at  the  destruction  of  the  Hallets  Point  reef  in  1876,  and  at  various  torpedo  ex- 
plosions, which  will  obviate  the  necessity  of  many  details  in  this  report. 
« 

PRELIMINARY  preparations. 

The  most  delicate  and  trustworthy  form  of  seismoscope  available  was  the  mercury 
arrangement  employed  in  1876.  Four  of  that  pattern  were  prepared  by  Captain 
Knight  from  condemned  surveying  instruments  in  depot  at  Willets  Point.  The  mag- 
nifying power  of  the  observing  telescopes  was  about  18  diameters.  The  object  to  be 
observed  was  the  reflection  of  the  cross-hairs  of  a  similar  telescope  (of  which  the  eye- 
piece was  removed  to  assist  in  focussing).  These  telescopes  were  secured  to  a  wooden 
name,  with  an  artificial  horizon  of  mercury  resting  between  them  upon  solid  earth. 
At  Willets  Point  nse  was  also  made  of  a  Thomson  reflecting  galvanometer  mounted 
upon  a  solid  pier  in  the  electrical  observatory. 

As  the  observation  of  1876  had  sufficiently  shown  that  the  rate  of  transmission  of 
the  earth  wave  is  much  too  rapid  for  satisfactory  measurements  in  the  near  vicinity 
of  the  explosion,  none  were  attempted  directly  at  Astoria;  but  an  approximate  result 
was  secured  by  an  electrical  device  described  below,  and  Captain  Knight  obtained 
some  interesting  data  upon  the  intensity  and  direction  of  the  shock,  for  which  refer- 
ence should  be  made  to  his  report,  appended  and  marked  C. 

To  secure  the  highest  precision  in  such  observations,  the  explosion  must  print  its 
own  time  record  upon  local  chronographs  in  an  electric  circuit  connecting  the  ob- 
serving stations;  and  each  observer  must  print  the  instant  of  arrival  of  the  tremor 
upon  his  own  chronograph  sheet  by  an  electrical  key.    Through  the  kindness  of  the 
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officers  of  the  Wen  tern  Union  Telegraph  Company  and  of  the  Long  Island  Railroad, 
who  placed  their  lines  and  offices  at  my  disposal  for  the  purpose  withooT  charge  to 
the  Government,  this  method  was  employed  at  all  my  stations  except  Willets  Point 

To  render  observations  at  that  station  of  value,  and  to  extend  the  use  of  the  same 
method  to  volunteer  observers  throughout  the  entire  district  affected  by  the  shock, 
who  might  be  able  to  determine  with  precision  the  error  of  their  chronometers,  special 
care  was  taken  to  determine  the  absolute  time  of  the  explosion.  Captain  Bailey  vas 
charged  with  this  duty,  and  his  report,  appended  and  marked  D,  shows  that  the  work 
was  successfully  accomplished  with  a  probable  error  not  exceeding  half  a  second. 
To  assist  the  observers  of  the  Geological  Survey  and  their  co-operators  in  eliminating 
errors  in  time  determinations,  that  office  was  informed  that  the  beats  of  the  break- 
circuit  chronometer,  which  had  recorded  automatically  the  instant  of  firing  the  mine, 
would  be  sent  to  the  Western  Union  Telegraph  office  in  New  York  City  immediately 
after  the  explosion,  for  transmission  to  such  places  as  might  be  arranged  for  with  tbe 
officers  of  the  company.    No  advantage  was  taken  of  this  offer. 

In  respect  to  photographic  views  of  the  explosion,  it  was  well  understood  that  many 
would  be  taken  by  ameteur  ami  professional  observers,  and  the  limited  facilities  of 
the  School  of  Application  at  Willet's  Point  (only  three  cameras  suitable  for  this  par- 
pose)  were  therefore  devoted  to  the  first  instants  of  the  explosion,  which  not  only 
Sossessed  the  highest  scientific  interest,  but  which  also  would  afford  conclusive  eri- 
ence  as  to  the  general  or  partial  nature  of  the  explosion.  These  three  cameras  wen 
accordingly  arranged  to  be  operated  electrically,  the  slides  being  released  by  the  ex- 
plosion of  fuzes  at  times  recorded  on  the  chronograph.  The  first  picture  was  taken 
automatically,  by  the  same  key  and  motion  which  exploded  the  mine ;  the  often 
were  taken  at  will  by  Lieutenant  Lnsk,  in  charge  of  the  photographic  party,  whose 
report  is  appended  and  marked  E.  A  fourth  camera  was  kindly  loaned  to  Sergeait 
von  Sothen,  Company  C,  Battalion  of  Engineers,  by  Mr.  J.  F.  Wieners,  jr.,  of  College 
Point,  and  was  operated  by  him  in  the  usual  manner,  under  instructions  to  secure  a 
view  at  the  instant  of  maximum  display. 

OB8ERVINQ  STATIONS. 

The  outlying  stations  occupied  by  officers  of  the  Battalion  of  Engineers  on  Long 
Island  were  Willets  Point,  Pearsails,  Bay  Shore,  and  Patchogue,  the  latter  three  on 
nected  by  telegraph  with  the  firing  station  at  Astoria.  At  West  Point,  First  Lieat. 
Wallace  Mott,  Eighth  Infantry,  in  charge  under  Professor  Michie,  of  the  astronomical 
observatory,  assisted  by  First  Lieutenaut  Beach,  Corps  of  Engineers,  and  First  Liet- 
tenant  Stuart,  Ordnance  Department,  co-operated. 

The  precise  Long  Island  stations  were  selected  after  a  personal  inspection  by  Cap- 
tain Knight,  to  secure  so  far  as  possible  exemption  from  deceptive  earth  tremor*. 
The  general  distances  were  chosen  according  to  my  best  judgment,  guided  by  there- 
searches  made  in  1876,  and  reported  in  Appendix  A.  The  formula  resulting  there- 
from (for  a  magnifying  power  of  12  diameters)  is  the  following,  in  which  D  denotei 
the  distance  in  miles  separating  the  initial  disturbance  from  the  instrument,  and  C 
the  weight  of  dynamite  No.  1  in  pounds : 


D"G») 


The  charge  at  Flood  Rock  being  240,399  pounds  of  raokarook  and  48,537  pounds  of 
dynamite  No.  1,  equivalent  to  about  310,000  pounds  of  the  latter,  this  formula  indi- 
cates that  the  tremor  should  be  detected  with  a  magnifying  power  of  12  diameters  at 
a  limiting  distance  of  at  least  129  miles. 

ELECTRICAL  8T8TEM  ADOPTED. 

The  electrical  connections  will  be  understood  from  the  accompanying  plate. 

The  main  line  extended  from  earth  at  West  Point  to  earth  at  Patchogue  on  Loaf 
Island,  the  battery  (dynamo  machines)  being  intermediate  at  the  New  York  ofteen 
the  Western  Union  Telegraph  Company. 

At  each  observing  station  (except  Astoria)  the  current  flowed  continuously  throw* 
the  coils  of  a  150-ohm  relay,  thus  keeping  all  the  local  circuits  open.  A  break  in  ve 
main  circuit  closed  these  local  circuits,  each  consisting  of  5  small  Grove  cells  work- 
ing through  a  Morse  register,  and  thus  made  a  mark  on  the  moving  fillets.  Each  ob- 
server at  the  seismoscope  in  the  vicinity  held  a  close-circuit  key  in  his  hand  and  thu* 
could  make  a  mark  on  his  own  fillet  at  pleasure.  The  officer  acting  as  electrician  re- 
mained at  the  telegraph  station  and  regulated  the  apparatus,  according  to  a  prear- 
ranged programme. 
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At  Astoria  the  circuits  were  as  follows :  The  main  line  passed  through  the  contact 
points  of  a  50-ohm  relay  held  together  by  a  local  battery  of  two  Grove  cells — which 
traversed  its  coils,  those  of  a  second  50-ohm  relay  controlling  an  open  circuit,  a  break- 
circuit  chronometer  No.  1499,  by  Negus,  a  break-circuit  key  and  a  set  of  closed  con- 
tact points  on  the  firing  key.  The  breaks  of  the  chrouometer  were  thus  printed  at  all 
of  the  observing  stations:  and  also  on  a  local  chronograph  connected  with  the  contact 
points  of  the  second  50-onm  relay,  a  local  battery  of  three  cells  furnishing  the  need- 
ful current.  By  this  arrangement  not  only  were  the  seconds  of  the  chronometer 
printed  at  all  the  observing  stations,  but  warning  signals  could  be  sent  at  will  from 
Astoria  by  using  the  break-circuit  key ;  and  the  explosion  was  recorded  throughout  the 
line  by  the  first  movement  of  the  firing  key. 

This  firing  key  controlled  two  other  circuits — one  to  explode  the  mine,  and  the  other 
to  take  a  photograph  of  the  rock  instantly  thereafter. 

The  firing  circuit  extended  from  earth  at  the  Astoria  station  through  20  Grove  cells, 
the  firing  key,  a  submarine  cable  to  the  fuze  at  Flood  Rook  (arranged  to  break  a  glass 
of  mercury  and  thus  close  to  the  great  battery  circuit),  aud  thence  to  earth.  The  only 
break  being  at  the  firing  key,  a  motion  of  one-eighth  of  an  inch  effected  the  explosion. 

The  photograph  circuit  was  closed  by  the  same  motion  of  the  firing  key.  but  at  a 
later  instant,  by  a  simple  mechanical  arrangement.  Lest  this  arrangement  should  not 
give  enough  retardation  to  secure  a  picture  after  the  effects  of  the  explosion  became 
visible,  a  relay  was  introduced  to  take  advantage  of  its  armature  time.  When  its  con- 
tact points  came  together,  the  circuit  of  10  Grove  cells  was  dosed  through  a  fuze  hold- 
ing the  camera  slide,  and  also  through  the  chronograph.  This  chronograph  being  a 
Horse  register  with  an  indenting  point,  the  increase  of  battery  power  from  three  cells 
to  ten  cells  made  a  deeper  mark,  which  was  easily  distinguished  from  that  caused  by 
the  first  motion  of  the  firing  key.  Lieutenant  Lusk  held  a  special  key  operating  the 
other  cameras  and  took  the  subsequent  pictures  at  will,  recording  their  times  by  the 
10-oell  battery. on  the  chronograph,  as  will  readily  be  understood  from  the  plate. 

THE  EXPLOSION. 

The  parties  at  the  outlying  stations,  each  consisting  of  two  officers  and  six  enlisted 
men  of  the  Battalion,  proceeded  by  rail  to  their  posts  on  October  9.  In  accordance 
with  your  instructions  issued  upon  the  application  of  the  civil  authorities  at  Astoria, 
Captain  Price,  with  his  Company  C  of  the  Battalion  of  Engineers,  aggregating  125  men, 
embarked  with  myself  and  the  observers  and  assistants  for  duty  at  Astoria  on  the  same 
evening  on  the  steamboat  Castletoh,  and  we  spent  the  night  on  board.  Early  on  the 
morning  of  October  10,  the  work  of  laying  the  connecting  wires  (nearly  a  mile  and  a 
half  long)  and  of  setting  up  the  batteries  and  electrical  apparatus  was  begun,  and  by 
the  efficient  assistance  of  First  Lieutenant  Roessler,  Sergeant  Brown,  Lance-Sergeant 
WArner,  and  the  detail  of  privates,  was  completed  about  10  a.  m.  Captain  Knight 
had  by  this  time  arranged  his  own  apparatus.  First  Lieutenant  Lusk  assisted  by  Ser- 
geant von  Sothen,  had  established  the  four  cameras  in  the  best  positions.  Everything 
with  us  was  ready  for  the  explosion. 

Certain  volunteer  observers  who  failed  in  securing  results  have  criticised  in  an 
unfriendly  spirit  the  delay  of  less  than  fourteen  minutes  which  occurred  in  firing  the 
mine.  If  thev  had  comprehended  how  this  unavoidable  delay  on  the  rock  endangered 
the  success  of  the  official  measurements  intrusted  to  me,  they  would  doubtless  have 
taken  a  more  charitable  view  of  the  matter.  Everything  with  us  was  staked  on  over 
one  hundred  miles  of  busy  telegraph  wires  remaining  free  from  interruption.  Any 
impatient  operator  on  the  line  who  might  imagine  that  the  explosion  was  over,  had 
It  in  his  power  unwittingly,  by  breaking  in  upon  us,  to  destroy  not  one  but  all  our 
observations  on  the  main  line  from  Patchogue  to  West  Point.  I  had  begun  to  despair 
of  success  everywhere  except  at  Willets  Point.  For  that  place  I  felt  secure ;  because 
the  precaution  had  been  taken  to  station  two  officers  at  each  instrument,  with  in- 
structions to  relieve  each  other,  if  necessary,  and  con tinne  observing  until  the  tremor 
came,  or  until  a  telegram  was  received  at  Whitestone  f  2?  miles  distant)  announcing 
the  deferring  of  the  explosion.  A  mounted  soldier  had  been  stationed  there  in  readi- 
ness to  convey  the  message,  so  manifest  was  the  possibility  of  a  long  delay  in  so  com- 
plicated a  series  of  operations  as  the  firing  of  this  mine.  It  is  to  be  regretted  that 
similar  precautions  were  not  taken  elsewhere.  Work  of  this  nature  cannot  in  practice 
he  regulated  with  the  precision  of  the  transit  of  a  fixed  star. 

At  length  the  last  party  left  the  rock ;  and  immediately  thereafter,  at  llh.  13m. 
50.2s.  mean  solar  time  of  the  75th  meridian,  thn  mine  was  fired  by  little  Miss  Mary 
Newton,  who  pressed  the  key  with  the  quick  and  self-possessed  motion  necessary  to 
ensure  the  success  of  all  our.  electrical  arrangements ;  no  one  could  have  done  it 
better,  and  never  before  was  unstable  equilibrium  between  natural  forces  illustrated 
npon  so  grand  a  scale  through  human  agency. 
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RESULTS  OF  THE  MEASUREMENTS. 

The  following  is  a  summary  of  the  reports  of  the  several  parties  acting  under  raj 
direction,  with  such  other  data  as  have  been  furnished  by  friends  or  made  public, 
respecting  the  rate  of  transmission  of  the  earth  wave.  They  are  arranged  in  the  order 
of  increasing  distance  from  the  explosion  upon  two  lines— one  extending  east  war* 
across  the  drift  formation  of  Long  Island,  and  the  other  uorthward  through  the  solid 
rock  underlying  that  region. 

Experience  at  the  Hallet's  Point  explosion  had  shown  the  necessity  of  having  few* 
officers  at  each  outlying  station,  one  to  attend  to  the  electrical  arrangements  and 
communicate  with  Astoria,  and  the  other  to  use  the  seisnioscope  at  the  best  place  in 
the  vicinity  to  which  electrical  conuections  conld  readily  be  extended.  As  the  high- 
est interest  attached  to  the  more  distant  stations,  the  officers  senior  in  rank  wens  as- 
signed to  them.     All  did  their  work  admirably  and  were  completely  successful. 

The  distances  from  Flood  Rock  to  all  the  stations  at  which  observations  are  dis- 
cussed in  this  report  (except  that  to  Willets  Point,  taken  directly  from  the  Coast  Sur- 
vey chart),  were  kindly  furnished  by  that  office,  the  exact  positions  of  the  Long 
Island  railroad  stations  with  respect  to  the  general  topography  being  identified  froea 
Cotton's  large  map  of  Long  Island.  These  distances  may  therefore  be  accepted  as 
known  with  exceptional  precision. 

Willets  Point — Distance,  8  33  miles;  officers  at  astronomical  observatory,  Lieates- 
ant  Chittenden  and  Lieutenant.  Taylor;  officers  at  the  torpedo  laboratory,  Lieuten- 
ant Gillette  aud  Lieutenant  Sibert;  distance  between  these  stations,  about  a  quarter 
of  a  mile.  They  were  connected  by  telegraph  wires,  so  that  the  standard  chronome- 
ter printefl  seconds  on  both  chronographs. 

The  observations  at  the  astronomical  observatory  were  made  with  the  same  form  of 
mercury  seismoscope  that  was  used  elsewhere  ;  those  at  the  torpedo  laboratory  were 
made  with  a  delicate  Thomson's  reflecting  galvanometer  placed  on  a  solid  pier  dis- 
connected from  the  building,  the  needle  being  reudered  specially  sensitive  to  tremors 
by  being  thrown  slightly  out  of  level.  I  hoped  to  obtain  an  approximate  measure  of 
the  duration  of  the  earth  tremor  from  this  instrument,  by  noting  (I)  the  angular 
swing  and  the  duration  of  the  disturbance  caused  by  the  explosion;  and  (2)  the  du- 
ration of  an  equal  angular  swiug  caused  artificially  immediately  thereafter.  The 
difference  between  these  times  should  measure  approximately  the  duration  of  the 
earth  tremor.  The  following  extracts  from  the  reports  of  the  officers  give  all  needfal 
details : 

Lieutenant  Chittenden  (in  charge  at  astronomical  observatory)  report* : 

"At  the'  astronomical  observatory  arrangements  were  made  to  note  the  arrival  of 
the  shock  upon  the  chronograph  used  there  in  astronomical  observations. 

"As  the  explosion  was  expected  to  take  place  at  11  a.  in.,  I  started  the  chronograph 
at  10.45  a.  m.  to  allow  for  auy  difference  of  watch  times.  This  was  about  12  boon 
and  8  minutes  sidereal  time. 

"  For  the  purpose  of  marking  a  particular  minute  on  the  chronograph  and  on  the 
register  at  the  laboratory,  I  threw  the  chronometer  out  of  the  circuit  for  five  seconds 
at  live  seconds  past  the  13th  minute,  again  at  thirty  seconds  past  the  same  minute, 
and  again  at  five  seconds  past  the  17th  miunte.  After  the  tremor  from  the  explosion 
had  passed,  I  noted  the  last  minute  recorded  ou  the  chronograph  before  it  was  stopped. 
Its  number  was  thirty-seven.  These  times  were  carefully  noted,  and  I  thus  bad  three 
independent  means  of  determining  the  minute  in  which  the  record  of  the  arrival  of 
the  tremor  was  made. 

"The  rest  of  the  time  I  watched  the  chronograph  steadily,  to  see  that  it  continoed 
to  work  all  right.  I  was  looking  at  the  pen  point  at  the  time  of  the  arrival  of  tb* 
tremor.  All  I  noticed  was  a  slight  shock  to  the  building,  and  simultaneously  with  it 
a  distinct  rumbling  sound,  audible,  I  should  say,  for  three  seconds.  At  almost  the 
same  instant  that  I  felt  the  shock  I  noticed  that  Lieutenant  Taylor  had  recorded  its 
arrival  on  the  chronograph.  Lieutenant  Taylor  made  four  separate  records  on  the 
chrouograph,  which  he  numbered  one,  two,  three,  aud  four,  aud  which  arc  explained 
in  his  report.  I  numbered  them  on  the  chronograph  as  he  called  them  oat  to 
The  uncorrected  times,  as  taken  from  the  chronograph  record,  were: 


1 

No. 

Sidereal  time. 

i 
i 

2 

3 

h. 
12 
12 
12 

fa. 
35 
35 
85 

f. 

32.3 
44.0 
51.4 

4 

12 

36 

52.8 
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"The  Lnkens  time  of  the  explosion,  as  given  me  by  Captain  Bailey,  was  12h.  35m. 
23.8s.  The  time  from  the  explosion  until  the  arrival  of  the  tremor  at  Willets  Point 
was,  therefore.  8.5  seconds." 

Lieutenant  Taylor  (at  astronomical  observatory)  reports: 

"The  basin  of  mercury  was  placed  on  the  zenith  telescope  pier  in  the  east  end  of 
the  observatory,  aud  this  gave  a  very  firm  base,  and  one  which  from  its  good  connec- 
tion with  the  ground  would  show  a  very  slight  tremor. 

"The first  mark  made  by  me  on  tbe  chronograph  records  the  time  that  I  observed 
the  first  arrival  of  tbe  tremor.  The  second  was  when  the  wires  became  visible  again. 
The  third  was  when  I  thought  there  was  a  slight  increase  in  amplitude  of  the  vibra- 
tion. Of  this  I  am  not  at  all  certain,  as  even  at  this  time  the  wires  were  vibrating  so 
rapidly  that  it  was  very  difficult  to  tell  whether  there  was  a  slight  increase  or  not. 
The  fourth  mark  was  made  when  the  wires  were  perfectly  still.  The  shock  appeared 
to  reach  its  maximum  intensity  instantly;  but  of  this  I  am  not  positive,  for  as  soon 
as  the  shock  caused  the  mercury  to  move  at  all  the  wires  instantly  disappeared  from 
tiew,  and  the  tremor  may  have  increased  in  violence  after  it  arrived  and  before  the 
wires  again  became  visible.     It  certainly  did  not  arrive  gradually. 

"I  do  not  think  that,  the  wires  vibrated  off  the  field  of  view,  but  they  vibrated  so 
rapidly  that  they  could  not  be  seen  except  as  a  sort  of  a  blur  over  the  field.  It  was 
about  twelve  seconds  before  they  became  quiet  enough  to  be  distinguishable  at  all. 

"From  this  time  until  they  were  perfectly  still  they  appeared  to  settle  quite  grad- 
ually, but  with  less  and  less  rapidity  as  they  came  nearer  to  rest,  except  at  the  tim« 
narked  by  my  third  break.  I  think  it  more  than  probable  that  1  was  mistaken  about 
there  being  an  increase,  for  the  reason  given  above.  If  there  was  any  increase  it  was 
very  slight. 

"  The  wires  vibrated  the  whole  time  as  if  there  were  a  succession  of  shocks  rapidly 
following  each  other.  It  appeared  as  if  the  mercnry  basin  was  tipped  rapidly  back- 
wards and  forwards,  this  appearance  being  much  more  perceptible  about  the  time  the 
wires  first  became  visible  than  it  was  just  before  the  mercury  became  still. 

"The  wires  finally  became  perfectly  still  in  about  one  minute  and  twenty  seconds 
after  the  first  shock.  As  my  instrument  was  perfectly  protected  from  any  wind,  and 
great  care  had  been  taken  to  prevent  any  one  being  near  the  observatory  to  cause 
any  disturbance,  I  believe  that  this  is  very  near  the  exact  time  that  there  was  any 
movement  in  the  mercury. 

"The  sound,  which  was  distinctly  heard,  was  sort  of  a  low,  rumbling  noise,  and  it 
seemed  to  arrive  at  the  same  instant  as  the  first  shock.  " 

Lieutenant  Sibert  (at  the  torpedo  laboratory)  reports: 

"The  instrument  used  was  an  ordinary  Thomson  reflecting  galvanometer  set  very 
delicately  so  that  the  slightest  jar  would  cause  the  mirror  to  swing.  The  instrument 
was  mounted  on  a  pier  resting  on  the  firm  earth  and  entirely  disconnected  from  the 
bnilding.  Epochs  were  recorded  by  breaking  the  circuit  of  a  Morse  register,  con- 
nected through  a  relay  with  the  Lnkens  chronometer  circuit  at  the  astronomical  ob- 
servatory. Tbe  objects  of  the  observations  were  to  determine  the  duration  of  the 
shock,  and  roughly  the  rate  of  transmission.  The  first  of  these  was  accomplished  by 
noting  the  time  from  tbe  first  motion  of  the  mirror  until  it  came  to  rest ;  this  first 
swing  was  tbe  maximum  observed.  Hence  by  giving  the  mirror  the  same  swing  and 
noting  the  time  that  it  took  to  come  to  rest,  and  taking  the  difference  between  this 
time  and  the  time  it  took  the  mirror  to  come  to  rest  from  the  shock,  we  arrive  at  the 
d  oration. 

"Tbe  adjustment  of  the  instrument  for  delicate  work  of  this  nature  was  found  to 
be  different  from  that  for 'electric  current  observations;  for  if  the  mirror  hung  per- 
fectly free,  the  only  way  for  the  earth  tremor  to  be  transmitted  to  it  would  be  through 
the  whole  length  of  the  suspending  fiber.  Practical  experiment  showed  that  a  point 
of  contact  of  the  fiber  other  than  the  point  of  support  was  necessary  for  delicate  work. 
The  instrument  was  not  adjusted  as  delicately  as  possible,  for  fear  the  light  would  bo 
thrown  off  the  scale  and  the  maximum  reading  not  obtained.  To  render  this  less 
likely  to  occur,  two  scales  were  used  placed  end  to  end  so  that  the  light  fell  at  their 
junction. 

"  I  marked  five  epochs  on  the  register,  letten-d  A,  B,  C,  F,  and  G ;  the  following  is 
a  copy  of  the  notes  written  immediately  after  the  observation  was  over. 

"  Light  stood  at  363  on  right-hand  scale. 

"(A)  Time  of  first  motion  of  mirror,  the  light  swung  back  to  about  the  210  division, 
making  about  153  divisions. 

"(B)  It  seemed  to  remain  swinging  to  the  250  division  (giving  113  divisions)  for  a 
second  or  so,  then  gradually  lessened  to  its  arc  at  epoch  C. 

"(C)  The  mirror  from  this  epoch  seemed  to  continue  swinging  to  the  same  small 
angle  to  epoch  F. 

"  (F)  From  F  the  mirror  gradually  stopped  swinging. 

"  (G)  The  motion  ceased  at  G. 
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"I  beard  a  rumbling  sound  abont  a  second  before  I  saw  any  motion  of  the  mirror, 
which  makes  me  believe  that  the  instrument  was  not  delicate  enough  to  catch  the 
first  tremors  caused  by  the  explosion,  which  of  course  would  make  the  result  as  to  ve- 
locity of  transmission  and  duration  of  shock  too  small.  Assuming  that  the  instromen. 
■corded  the  tirst  tremor,  the  way  in  which  each  successive  wave  affected  the  mirror 
that  is  whether  it  increased  or  decreased  its  amplitude  of  swing,  would  in  my  opinioi 
render  the  result  as  to  duration  uncertain.  In  experiments  made  afterwards  to  de 
termine  the  time  it  took  the  mirror  to  come  to  rest  from  a  swing  of  153  divisions, ' 
noticed  that  when  the  amplitude  of  swing  began  to  be  quite  small,  the  mirror  settle*, 
much  faster  than  it  did  in  the  case  of  the  explosion,  which  showed  that  there  wa> 
a  slight  vibration  of  the  earth  for  some  time  after  the  main  shock  passed.  The* 
small  vibrations  would  probably  have  had  little  effect  upon  the  mirror  settling  froo 
a  swing  of  considerable  amplitude.  If  these  slight  tremors  continued  long  enough  & 
be  the  only  cause  of  the  motion  of  the  needle  just  before  it  came  to  rest,  thus  elim  - 
n  a  ting  the  effect  that  any  previous  interferences  might  have  had  upon  the  amplitude 
of  swiug,  then  the  question  of  duration  would  be  approximately  solved.." 

Lieutenant  Gillette  (in  charge  at  the  torpedo  laboratory)  reports: 

"The  local  circuit  was  run  by  five  Grove  cells,  the  key  being  as  far  removed  fron 
the  galvanometer  as  possible,  and  the  wires  twisted  together  so  as  to  effect  the  chro 
nometer  the  least. 

"  The  fractions  of  seconds  on  the  record  were  measured  with  a  glass  scale  reading 
to  tenths  (hundredths  were  estimated).  The  even  minute  was  received  by  dial  tele 
graph  from  the  observatory. 

"  The  five  epochs  were : 


Epochs. 

i 

i 

Time. 

!    H. 

If. 

8. 

A 

12 

35 

32.66 

B 

12 

35 

45.30 

C 

|      12 

86 

13.00 

F 

.;    12 

86 

43.15 

G 

.1      12 

1 

i      87 

03.95 

"The  Lnkens  time  of  explosion  as  given  by  Captain  Bailey  was  12h.  35m.  13%  78*. 

"  This  gives  a  time  of  transmission  of  8.87  sidereal  seconds,  or  8.85  mean  solar 
onds. 

"  Six  observations  were  made  immediately  after  the  explosion  to  determine  the  nor- 
mal time  for  the  mirror  to  come  to  rest  after  a  swing  equal  to  that  due  to  the  shock. 
The  required  swing  was  given  by  a  pocket  knife  held  for  a  moment  near  the  instra- 
menr,  epochs  being  recorded  and  measured  as  before.  The  mean  of  these  observation* 
after  applying  Pierce's  criterion  was  28.74  seconds.  The  duration  of  swing  caused bj 
the  shock  (A  to  G)  being  91.30  seconds,  we  have  for  the  duration  of  the  tremor  62^6 
mean  solar  seconds. 

"While  watching  the  register  I  distinctly  realized  that  the  shook  had  pasted 
{whether  I  heard  it  or  felt  it  I  am  unable  to  say)  at  least  a  second  before  any  record 
was  made  on  the  register  by  the  observer.  I  am  inclined  to  think  that  it  was  the 
sound  transmitted  by  the  earth,  and  that  the  sound  vibrations  were  different  from  atd 
preceded  what  is  known  as  the  earth  tremor.  The  phenomenon  conld  scarcely  be 
-accounted  for  by  lack  of  delicacy  in  the  instrument,  which,  though  not  adjusted  » 
its  highest  attainable  delicacy,  was  really  extremely  sensitive  to  anything  of  the 
nature  of  a  shaking  of  the  ground.  It  was  adjusted  so  as  to  be  swung  15  divisions  by 
Sj  man  jumping  on  the  ground  in  the  vicinity  of  the  building.  As  the  explosion  swung 
it  over  150  divisions,  it  certainly  should  have  been  moved  by  a  very  trifling  carts 
tremor.** 

PeavaalU,  Long  Island. — Distance  16.78  miles;  officers,  Lieutenant  Hale  and  Lieu- 
tenant Gaillard.     Lieutenant  Hale,  in  charge,  reports: 

"  Ou  Saturday  morning  the  wires  were  laid  to  the  spot  selected  for  the  seismometer, 
distant  from  the  telegraph  office  about  900  feet  on  the  branch  road  to  Long  Bcftfh. 
over  which  trains  have  been  discontinued.  The  interval  between  the  two  tracks  » 
used  as  a  foot-path,  and  the  ground  is  solid  and  well  adapted  to  the  purpose.  TV 
location  is  isolated. 

"  Lieutenant  Gaillard  imbedded  his  mercury  dish  firmly  in  the  earth,  obtaining  s& 
excellent  contact. 

"  When  the  register  recorded  the  explosion  I  marked  it,  and  as  soon  as  satisfied  of 
its  ideutity  signaled  Lieutenant  Gaillard  as  agreed;  the  tremor  reached  hfm  jts* 
after  the  signal.  He  was  therefore  watching  intently  and  is  satisfied  as  to  the  accu- 
racy of  his  record.  His  records  of  the  phases  of  the  disturbance  were  marked  m 
they  came,  and  when  compared  agreed  with  his  record. 
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"  The  clicking  of  the  instruments  and  other  noises  about  the  railroad  station  pre- 
vented my  hearing  the  explosion,  but  both  Lieutenant  Gail  lard  and  Sergeant  Doyle 
heard  it,  and  their  independent  estimates  placed  the  arrival  of  the  sound  at  about  a 
second  later  than  that  of  the  tremor. 

"  Before  seeing  Lien  tenant  Gat  Hard,  I  measured  and  recorded  the  intervals  marked 
on  the  register  paper.  Subsequent  comparison  showed  that  our  records  corresponded 
perfectly.  He  observed  no  disturbance  except  that  of  the  explosion,  and  there  were 
no  extra  marks  on  the  register  paper. 

'*'  Following  is  a  table  showing  the  different  intervals: 


No. 


l 
2 
3 

4 
6 


Intervals. 


Beginning  of  tremor 

Image  reappears  in  mercury 

Probable  end  of  disturbance  produced 

bv  explosion 

End  of  slight  uniform  disturbance . . . 
Last  observation 


Time    from 
explosion. 


0  06.  SO 

0  24.93 

1  51.01 

2  47.52 

3  24.86 


"The  total  length  of  the  disturbance  would  therefore  be  1  minute  44.42  seconds, 
and  the  interval  between  the  explosion  and  the  arrival  of  the  tremor,  6.59  seconds." 

Lieutenant  Gaillard  reports : 

"The place  selected  for  my  instrument  was  quite  hard  and  firm,  being  of  yellow 
clay  which  was  brought  there  to  form  the  road  bed.  I  took  my  pocket  knife  and 
carefully  cut  a  hole  in  the  earth  just  large  enough  for  my  artificial  horizon,  and  ground 
it  firmly  into  this  hole. 

"As  soon  as  my  flagman  notified  me  that  the  charge  had  been  fired,  and  before  I 
had  time  to  answer  him,  my  wires  disappeared  out  of  sight,  but  not  instantly.  A 
very  small  time,  possibly  0.2  of  a  second,  elapsed  before  they  disappeared,  but  it  was 
too  small  for  me  to  tap  the  key.  This  disappearance  was  followed  very  closely)  I 
estimate  the  time  as  about  one  second,  but  Sergeant  Doyle  thinks  it  was  between 
one-half  second  and  a  second)  by  a  low  rumbling  sound  as  of  very  distant  thunder. 

1  recorded  the  reappearance  uf  the  wires  by  a  tap  number  2  on  key. ,  Between  taps 

2  and  3  I  noticed  a  gradual  decrease  in  intensity,  which  I  have  attempted  to  show  in 
my  curve.  From  taps  3  to  4  the  vibrations  of  my  cross  hairs  appeared  almost  con- 
stant, being  faint  but  extremely  rapid.  From  4  to  5  the  vibrations  died  away  gradu- 
ally. Few  of  the  people  around  felt  the  shook  or  heard  the  sound,  and  I  hardly  know 
if  I  would  have  felt  it  unless  assisted  by  my  mercury  as  to  the  exact  instant.  I  think 
I  am  safe  in  asserting  that  the  shock  was  entirely  different  from  auy  I  have  observed 
before ;  and  on  this  same  morning  and  with  apparatus  set  up  in  exactly  the  same 
manner,  I  h,ad  observed  trains,  wagons,  carts,  aud  persons  walking  and  jumping. 

"As  regards  taps  4  and  5,  they  were  so  long  after  the  others  that  it  seems  quite 
probable  that  the  shock  ended  at  tap  3,  and  that  the  wind  blowing  against  my  seis- 
moBcope  box  caused  the  faint  vibrations  I  observed  after  it.  I  cannot  say  whether 
the  wind  was  blowing  at  the  time  of  these  observations,  but  I  know  that  a  stiff  and 
varying  breeze  was  blowing  in  five  minutes  afterwards,  and  that  duriug  its  continu- 
ance my  meroury  would  not  come  to  absolute  rest." 

Bay  Shore,  Long  Island. — Distance,  36.65  miles ;  officers,  Lieutenants  Langfitt  and 
Waterman.     Lieutenant  Langfitt,  in  charge,  thus  describes  his  station  : 

"  I  watched  the  register  paper,  and  lettered  the  marks  coming  from  Astoria  and 
numbered  those  made  by  Lieutenant  Waterman.  Whenever  he  closed  his  circuit  a 
line  of  enlisted  men  properly  posted  gave  me  warning.  Following  this  nomenclature, 
0  on  the  register  paper  marks  the  warning  ticks;  H,  the  explosion  mark.  Marks  7, 
8,  9,  10,  and  11  are  those  made  by  the  observer  during  the  passage  of  the  tremor ;  No. 
12  marks  an  unknown  tremor.  The  following  are  the  recorded  interval  s,*oorrect,  it 
is  believed,  to  within  half  a  tenth  of  a  second : 

Seconds. 

From  beginning  of  explosion  mark  (H)  to  first-arrival  of  tremor  (7)  (wires  in- 
visible)   12.95 

From  first  arrival  of  tremor  to  when  wires  became  visible  again  (7e) .-  0. 50 

From  this  last  point  to  supposed  end  of  tremor  (10),  (the  disturbance  reported 

as  uniformly  subsiding) 34. 63 

Prom  supposed  end  of  tremor  to  point  of  absolute  rest  of  mercury  (11) 65. 50 

Total  duration  of  tremor  to  supposed  end ■. 35. 13 

Total  duration  to  point  of  absolute  rest 100.63 

"  It  would  seem  that  these  results  as  to  duration  are  liable  to  error  from  at  least  two 
causes,  one  being  the  reflection  of  the  mercury  from  the  sides  of  the  vessel,  and  the 
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other  due  to  wind  shaking  the  trees  in  the  vicinity.  The  instrument  wm  placed 
abont  400  feet  from  the  railroad  track,  in  a  piece  of  woods  composed  of  second- growth 
trees  of  20  to  30  feet  in  height,  with  underbrush  between  them.  The  soil  was  sandy. 
The  top  loam  was  removed  to  a  depth  of  6  or  8  inches,  and  the  mercury  dish  was 
placed  on  the  more  compact  soil  beneath.  There  was  no  appearance  of  rock  any- 
where in  the  vicinity.  The  surrounding  country  had  a  very  gentle  and  uniform  rise 
from  the  shore.  Lieutenant  Waterman  report*  that  the  wind  shaking  the  tree*  in  the 
vicinity  rarely  left  his  merenry  entirely  at  rest.  The  tent  was  not  need.  All  light 
was  excluded  from  the  merenry  dish,  except  that  coming  through  the  observed  tele- 
scope." 

Lieutenant  Waterman,  who  used  the  seismoscope,  report*  : 

u  I  made  numerous  useless  marks  before  the  disturbance  due  to  the  explosion  arrived. 
This  latter  however  was  evident  when  it  came. 

"The  plane  of  my  instruments  was  nearly  at  right  angles  to  the  line  p'inin^  the  sta- 
tion with  Astoria  All  light,  except  that  coming  through  the  telescope  wbone  field 
of  view  I  was  to  observe,  was  cut  off  from  the  mercury  by  a  paper  covering.  The  re- 
flection of  this  field  thus  stood  out  brightly  on  a  dark  background. 

"  The  first  shock  due  to  the  explosion  was  so  violent  that  I  distinctly  heard  the  mer- 
cury splash  against  the  side  of  the  dish.  Mark  No.  7  of  the  register  correspoud.i  to 
this  time.  I  held  the  key  down  for  a  time  since  determined  as  one-half  a  second. 
During  this  half  a  second  I  thought  I  con  HI  distinguish  at  least  three  successive 
waves.  The  second  one  of  these  appeared  to  nic  to  give  the  maximum  displacement. 
Though  the  cross  wires  of  the  observed  field  became  entirely  invisible,  the  bright  spot 
surrounding  them  was  never  entirely  out  of  sight. 

"  I  have  designated  the  end  of  mark  No.  7  as  No.  7e. 

"Just  after  7e  the  cross  wires  became  visible,  and  the  displacement  had  fallen  to 
about  one-half  of  its  maximum  value.  From  this  point  the  displacement  decreased 
uniformly  to  mark  No.  10,  which  marks  it*  apparent  termination.  A  enrve  of  the 
varying  displacements,  corresponding  to  the  different  register  time  marks,  wonld 
have  a  cusp  point  and  maximum  ordinate  not  more  than  a  quarter  of  a  second  after 
the  first  arrival.  At  the  end  of  one-half  a  second,  the  ordinate  wonld  be  abont  one- 
half  of  the  maximum  displacement.  From  this  point  to  mark  No.  10,  a  period  of  34.6 
seconds,  the  curve  would  assume  the  form  of  a  right  line,  its  ordinate*  uniformly  de- 
creasing until  zero  at  the  time  corresponding  1o  mark  10. 

14  Mark  No.  10  of  the  register  paper  indicates  a  position  of  supposed  rest.  The  shak- 
ing of  trees  in  my  vicinity  rarely  left  the  mercury  entirely  stationary.  Mark  No.  11 
corresponds  to  a  position  of  entire  rest. 

"  The  numbering  employed  above  corresponds  to  the  numbers  placed  after  the  marki 
on  the  register  paper  by  Lieutenant  Langfitt,  the  electrician." 

Patchogue,  Long  Inland. — Distance,  48.52  miles;  officers,  Lientenaat  Spencer  and 
.Lieutenant  Zinn.    Lieutenant  Spencer,  in  charge,  reports : 

"My  observing  station  was  alongside  (east  of)  a  creek  flowing  through  a  swamp,  and 
several  locations  tried  proved  so  unstable  as  to  be  worthless.  The  station  finallv 
selected  was  about  120  yards  east  of  the  creek  mentioned,  and  abont  300  yards  north 
of  the  railroad. 

•'The  mercury  was  constantly  watched  from  the  lime  of  Lieutenant  Zinn's  receipt  of 
directions  to  get  ready  (abont  10b.  50m.  75th  meridian)  until  the  receipt  of  a  message 
from  him  that  the  chronometer  was  out  of  circnit — a  period  of  one-half  hour. 

"  During  this  time  nine  (9)  signals  were  sent,  four  before  the  register  was  started. 
These  signals  marked  the  beginniug  and  maximum  of  an  increased  vibration  (there  was 
a  constant  movement  of  the  mercury),  the  settling  of  which  was  so  gentle  as  to  pie- 
vent  a  notation  of  the  end.  Two  more  signals  marking  similar  epochs  were  recorded. 
These  signals  were  sent  becanse  of  a  doubt  as  to  the  vibrations  reaching  me  with  any 
marked  intensity.  The  amplitude  of  vibration  was  in  all  cases  small,  not  over  three 
times  the  apparent  diameter  of  the  reflected  wires. 

"The  true  shock  was  unmistakable,  the  wires  disappearing  or  seen  only  in  their  ex- 
treme positions  near  the  edge  of  the  field  of  view.  My  impression  is  that  they  moved 
over  abont;  1  hree-quarters  of  the  field  of  view  aud  attained  this  maximum  separation 
before  I  was  even  aware  of  a  beginning. 

"  The  register  firing  time  was  I2h.  35m.  54.8s. ;  the  beginning  and  apparent  maximum 
of  vibration,  12b.  3tini.  10.2s. ;  the  appearance  of  the  wires  within  easily  observable 
limits  (say  a  total  amplitude  of  ten  times  tne  diameter  of  the  reflected  wires),  lib. 
6ra.  31.18. ;  the  return  to  a  normal  state,  12h.  37m.  04.1s. 

"  It  is  thus  seen  that  the  shock  reached  Patchogne  from  Flood  Rock  in  15.4  eecowU; 
that  the  mercury  remained  violently  agitated  for  about  20  seconds ;  and  that  it  re- 
sumed its  normal  state  abont  30  seconds  thereafter. 

"To  Lieutenant  Zinn  credit  is  due  for  the  perfect  operation  of  the  electrical  appa- 
ratus; to  the  enlisted  men  of  the  party  for  good  behavior  and  efficient  service,  My 
thanks  are  extended  to  the  station  agent  and  the  operator  at  Patchogne  for  their 
voluntary  assistance  in  perfecting  our  arrangements  throughout." 
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Lieutenant  Zinn  reports  hiH  operations  as  follows,  sufficiently  showing  that  the  elec- 
trical arrangements  worked  perfectly  under  his  careful  management: 

"  I  acted  as  electrician  of  the  party  sent  to  Patchogue,  L.  L,  under  charge  of  Lieu- 
tenant Spencer. 

"  Abont  8  a.  m.  I  made  the  electrical  connections  as  shown  on  the  accompanying 
diagram,  except  those  at  the  observer's  key,  and  set  up  5  Grove  cells  except  putting 
in  the  nitric  acid;  this  I  did  about  10  o'clock.  The  circuits  were  thou  tented — the 
office  circuit  by  putting  my  relay  in  a  derived  circuit  of  the  main  line,  nnd  the  outer 
one  by  closing  the  observer's  key;  both  worked  properly;  the  register  gave  clear 
strong  impressions;  the  paper  moved  smoothly. 

**  After  I  received  the  telegram  to  get  ready,  I  inserted  the  relay  in  the  main  line. 
In  a  few  moments  the  second  ticks  began  to  come.  I  tried  the  register  agiiiu  and  found 
it  worked  all  right.  When  the  seconds  were  interrupted  by  a  series  of  dashes,  I  started 
the  register;  the  dashes  were  recorded  clearly.  I  watched  the  paper  closely,  marking 
all  extra  ticks  by  letters  near  the  margin  of  the  paper,  and  rolling  it  up  as  it  came  out. 
When  the  ticks  ceased,  I  stopped  the  register  aud  broke  the  connections." 

Goal  Island,  Newport,  i?.  J. — Distance  144. rt9  miles.  Commander  W.  T.  Sampson, 
U.  S.  Navy,  informs  me  that  he  observed  a  mercury  seismoscope,  placed  on  the  con- 
crete basement  floor  of  a  building  of  the  Torpedo  Station,  with  a  telescope  having  a 
magnifying  power  of  abont  15  diameters.  The  earth  wave  was  unmistakable.  It  ar- 
rived at  lln.  14m.  49s.,  and  ceased  at  lib.  16m.  03s.,  mean  solar  time  of  the  75th  me- 
ridian. The  error  of  the  chronometer  was  determined  with  precision  by  direct  com- 
parison with  the  time  signal  sent  at  noon  from  the  Naval  Observatory  at  Washington. 
He  observed  only  one  maximum  during  the  passage  of  the  waves. 

Harvard  College.  Cambridge,  Mass. — Distance  182.0*2  miles.  The  observations  at  this 
station  were  reported  to  the  American  Academy  of  Arts  and  Sciences,  by  Prof.  W.  A. 
Rogers,  who  made  them.  A  r&mme'  of  his  paper  appeared  in  Science,  No.  142,  Vol. 
VI,  and  also  in  the  Daily  Advertiser.  From  these  reports  the  following  abstract  has 
been  compiled : 

Professor  Rogers  observed  a  well-defined  streak  upon  the  surface  of  a  dlnli  of  mer- 
enry,  placed  on  the  bed  of  the  comparator  in  the  cellar  of  the  west  wing  of  the  ob- 
servatory, which  is  separated  from  the  building  and  is  very  stable.  A  sharp  point  of 
this  streak  was  watched  through  a  microscope,  having  a  quarter  of  an  inch  objective, 
with  a  magnifying  power  of  about  750  diameters. 

Although  annoyed  by  the  passage  of  an  ice  wagon  at  abont  the  same  time,  he  thinks 
there  can  be  no  reasonable  doubt  that  the  reported  tremors  were  the  result  of  the  ex- 
plosion. The  first  occurred  at  llh.  17m.  30s.  ;  a  second  and  more  violent  commotion 
was  observed  10  or  15  seconds  later,  when  the  rumble  of  the  ice  wagon  was  liea>d  at 
a  distance  of  about  1,000  to  1,300  feet.  A  third  even  greater  disturbance  occurred  at 
a  like  interval  after  the  second ;  at  llh.  18m.  15s.  the  entire  surface  of  the  mercury 
under  the  objective  appeared  to  sway  back  and  forth  over  a  space  certainly  as  great 
as  one  five-hundredth  of  an  inch.  This  continued  8  or  10  seconds,  and  at  the  end  of 
about  20  seconds  there  was  an  almost  eutire  subsidence  of  the  commotion.  From  this 
instant  the  recurring  disturbances' gradually  diminished,  and  at  llh.  20m.  they  had 
entirely  ceased.  At  this  time  the  ice  wagon  was  directly  opposite  the  observatory. 
These  times  are  all  referred  to  the  standard  75th  meridian. 

On  the  following  day,  an  ice  wagon  was  started  from  nearly  opposite  the  observa- 
tory and  driven  rapidly  away.  Only  a  very  slight  tremor  of  the  mercury  was  observed 
while  the  cart  was  traversing  a  distance  of  75U  feet,  aud  it  then  ceased. 

Professor  Rogers  states  that  the  waves  of  disturbance  certainly  increased  in  ampli- 
tude until  llh.  18m.  15s.,  and  gradually  diminished  after  that  time;  the  intervals  be- 
tween waves  appeared  to  be  about  15  seconds.  Ho  is  not  quite  certain  whether  there 
were  three  or  four  waves  preceding  the  one  having  the  greatest  amplitude.  The 
direction  of  movement  of  the  streak  was  on  a  line  about  15°  from  the  meridian  ;  t.  e., 
north  of  east  and  south  of  west. 

West  Point,  N.  Y. — Distance  42.34  miles;  officers,  Lieutenant  Mott,  Eighth  Infan- 
try; Lieutenant  Beach,  Corps  of  Engineers;  Lieutenant  Stuart,  Ordnance  Depart- 
ment. These  officers  kindly  co-operated  with  us,  thus  permitting  a  comparison  be- 
tween the  rate  of  transmission  through  the  rocky  strata  extending  north Cvar<*  from 
Astoria,  and  that  through  Long  Island  drift. 
Lieutenant  Mott  reports : 

"I  had  three  seismometers  arranged  for  these  observations.  Numbers  1  aud  2  were 
placed  on  the  tops  of  the  transit  piers,  and  No.  3  was  mounted  between,  with  the 
mercury  resting  on  the  pier  foundation  where  the  Nadir  basin  of  the  transit  belongs. 
They  were  all  sufficiently  sensitive  to  show  the  jars  produced  by  striking  on  the  rock 
with  a  crowbar  200  feet  away.  Passing  trains  gave  no  perceptible  tremors.  Elec- 
trical connections  were  so  made  that  the  chronometer  used  at  the  scene  of  the  explo- 
sion recorded  on  the  observatory  chronograph.  I  observed  with  instrument  No.  2, 
and  held  the  key  for  breaking  local  current  to  chronograph ;  Lieutenant  Beach,  Corps 
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of  Engineers,  observed  with  No.  1 ;  and  Lieutenant  Stnart,  Ordnance  Corps,  observed 
with  No.  3. 

"I  made  the  record  of  my  own  observations  on  the  chronograph ;  and  to  enable  the 
others  to  get  the  time,  I  had  Mr.  Grnnow  and  the  soldier  assistant  alternate  in  call- 
ing out  the  seconds,  as  they  were  ticked  off  by  the  observatory  clock. 

"  We  commenced  observing  at  1 1  o'clock.  After  observing  some  10  or  15  minutes,  the 
reflected  image  in  my  apparatus  suddenly  commenced  moving  from' side  to  side  with 
snch  rapidity  as  to  give  a  confused  and  rapidly  vibrating  field  of  view.  The  extent 
of  motion  was  probably  a  tenth  or  twelfth  the  field  of  view. 

"These  vibrations  commenced  suddenly,  and  continued  to  flow  along  uniformly 
without  breaks  or  interruptions  for  about  a  minute,  and  then  to  gradually  and  uni- 
formly grow  less  and  less  until  all  became  perfectly  quiet. 

"  I  observed  no  noise  during  the  presence  of  these  tremors.  Young  Mr.  Grnnow,  who 
was  in  the  basement  of  the  building,  heard  a  noise  about  quarter  after  eleven  which 
he  took  to  be  the  rumbling  of  a  train,  but  after  thought  it  might  be  connected  with 
the  Hell  Gate  explosion.  Professor  Bass  also  states  that  while  in  the  academic  build- 
ing be  heard  a  rumbling  which  brought  to  mind  the  explosion,  and  upon  looking  at 
his  watch  fixed  the  time  at  14  or  15  minutes  after  eleven.  This  rumbling  was  also 
heard  at  Glen  Cove,  L.  I. ;  and,  I  believe,  by  Mr.  O.  H.  Rockwell,  at  Tarry  town,  on 
the  Hudson. 

"  The  clock  was  set  going  for  this  occasion ;  its  error  was  not  determined,  as  I  thought 
the  comparison  with  the  Flood  Ruck  chronometer  would  be  sufficient.  I  have  reduced 
the  clock  times  to  those  of  the  chronometer;  and  the  results  of  the  observations,  and 
the  power  of  the  observing  instruments,  I  give  in  the  following  tables.  I  also  send 
copies  of  reports  of  the  other  two  observers. 

Table  I. — Magnifying  powers  and  field  of  view  of  observing  instrument*. 


I  Magnify- 
ing power. 

Field. 

Observer. 

No.l 

i 

16 

90  7' 

Ttfontmant  Buff*- 

Mo.2 

i 

31  ,    1°6' 
86  j    0°46/ 

Lieutenant  Mott. 

Mo.8 

i 

T.i  An  tenant  Stnart. 

Table  II.— Result  of  observations. 

■ 
Mott      '     Beach. 

1 

1     Stuart 

Tremors  *nd 

h.  fit.     S.         h*  1M.      S. 

12  87  24. 2>  12  87  15. 9 

1*  37  tt.1 

Tremors  begin 

12  36    8.4     12  96    5.7  i    IS  86   17 

12  85  54.8     12  85  54.8  !     12  35  54. 1 

Intwvsl  

13.6  ,              10.9                 lit 
1  15.8            l  1<L9              1  HI 

« 

i 

t 

i 

Clock.            Chronometer 

lib.  14m.  88a.  =  12h.  36m.    &  7 
lib.  15m.  48s.  =  12h.  37m.  15. 9 
lib.  16m.  10s.  =  12h.  37m.    3. 8 

gether. 

• 

8. 

S. 

s. 

"  In  adjusting  these  intervals  I  have  to  say  that  my  record  of  first  arrival  being 
recorded  on  the  chronograph  is  necessarily  late.  Some  little  time  is  required  to  settle 
in  your  mind  that  the  tremors  are  certainly  present,  in  addition  to  the  time  taken  to 
reach  and  press  the  key.  I  considered  when  I  made  the  record  that  I  was  probably  s 
aecond  late  in  making  it.  The  other  observers  had  the  time  called  off,  requiring  them 
to  make  a  sort  of  mental  estimate  of  the  time  of  beginning ;  aud  I  bqlieve  the  tend- 
ency to  be  to  go  too  far  back,  that  is,  make  the  instant  too  early.  Mr.  Stnart  in  ha 
report  places  the  instant  between  the  38th  and  39th  seconds,  and  in  taking  as  he  does 
the  38th  as  the  instant,  he  anticipates  the  event  by  some  fraction  of  a  second,  Is 
my  report  to  Colonel  Michie  I  arranged  the  results  making  the  interval  11.8  seconds. 
1  believe  a  better  adjustment  would  result  by  giving  my  observations  twice  the  weight 
of  each  of  the  others,  thus  making  the  interval  12±  seconds." 
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Lieutenant  Beach  reports : 

"The  vibrations  began  at  llh.  14m.  38s.,  and  reached  the  maximum  almost  imme- 
diately, and  continued  uniformly  until  15m.  20s.,  when  they  began  to  decrease  until  at 
15m.  33s.  they  were  quite  faint ;  and  from  this  point  they  were  merely  noticeable  un- 
til 15m.  48s.,  when  nothing  more  could  be  perceived.  The  maximum  vibration  was 
about  one-fifteenth  of  the  radius  on  each  side,  and  the  changes  at  15m.  20s.  and  15m. 
38s.,  were  not  gradual  but  comparatively  abrupt." 

Lieutenant  Stuart  reports : 

"My  record  of  time  was  taken  from  the  count  of  the  assistant.  Very  minute  but 
sensible  tremors  occasionally  occurred,  but  suddenly  the  wires  disappeared  from  view, 
and  in  their  place  was  a  dimness  caused  by  the  rapidly  vibrating  reflection  from  the 
mercury  surtace.  This  occurred  between  llh.  14m.  38s.  and  14m.  39s.,  and  the  dis- 
turbance seemed  to  reach  its  maximum  value  at  once,  and  to  continue  with  undimin- 
ished intensity  till  15m.  20s.,  after  which  it  decreased  uniformly  till,  at  15m.  47s.,  it 
had  nearly  disappeared  ;  but  I  believe  I  observed  a  faint  tremor,  not  apparent  before 
the  disturbance  began,  till  16m.  10s.  The  amplitude  of  the  vibrations  was  about  one- 
tenth  the  radius  ot  the  field  of  view  on  each  side  of  the  center. 

"  The  vibrations  above  described  were  very  distinct,  and  their  amplitude  was  prob- 
ably one  hundred  times  as  great  as  that  of  the  ordinary  tremors  observed  before  and 
after  this  occurrence." 

Litchfield  Observatory  of  Hamilton  College,  Clinton,  AT.  Y. — Distance,  174.37  miles. 
Prof.  C.  H.  F.  Peters,  the  director,  has  kindly  furnished  me  with  a  copy  of  the  re- 
port upon  his  observations",  to  which  the  great  distance  of  his  station  and  his  well- 
known  skill  as  an  observer  give  an  exceptional  value.    He  states: 

"  I  made  arrangements  for  observing  the  time,  if  any  effect  should  be  sensible  here, 
by  the  trembling  produced  on  the  surface  of  quicksilver.  It  seemed  to  me  necessary 
not  to  rely  upon  one  single  apparatus,  in  order  to  make  sure  whether  any  motion 
that  might  be  perceived  was  accidental  to  the  apparatus,  or  produced  by  a  shaking 
of  the  soil  of  wider  range.  I  conld  dispose  two  vessels  of  mercury  on  two  different 
isolated  piers.  These  piers  are  imbedded  to  the  depth  of  several  feet  in  a  very  hard, 
richly  agglomerate-bearing  clay  that  overlies  here  the  so-called  red  shale  rock. 

"  Outside  disturbance,  as  in  the  cities  (from  wagons,  &c),  was  not  to  be  feared  in 
our  comparatively  auiet  country  place.  The  nearest  railroad  is  li  miles  distant,  and 
no  trains  were  passing  at  that  hour. 

*  •  •  .»  #  •  » 

"  By  providing  the  transit  with  a  Bohnenberger  eye-piece,  and  pointing  it  to  the 
nadir  observing  the  reflected  wires,  we  had  the  one  apparatus.  The  transit  (made 
by  Wurdemann)  has  an  aperture  ox  2^  inches ;  its  magnifying  power  with  this  eye- 
piece is  about  45.  The  mean  time  dock,  Bond  No.  185,  stands  in  convenient  neigh- 
borhood for  seeing  and  hearing  the  seconds'  beats.  My  assistant,  Mr.  Charles  A. 
Borst,  observed  here. 

"  Another  basin  with  mercury  was  placed  upon  the  pier  of  the  4-inch  Steinheil 
refractor  in  the  southwest  dome,  the  entrance  to  which  is  from  a  computing  room 
that  on  the  opposite  side  has  a  door  leading  to  a  small  cabinet.  To  the  post  of  this 
latter  door  a  telescope  of  2  inches  aperture,  magnifying  power  about  25,  was  fixed 
so  that  the  light  of  a  lamp  reflected  from  the  mercury  basin  could  be  observed  through 
it.  It  was  inclined  under  an  angle  of  7±°  to  the  horizon.  The  eye-tube  could  not  he 
drawn  out  quite  sufficiently  for  a  sharp  focus  at  that  distance,  but  experiments 
showed  that  a  very  slight  knocking  of  the  pier  with  a  pencil  was  perceptible  by  one 
or  more  neat  black  waves  running  through  the  field.  Near  me  I  had  the  sidereal 
chronometer,  Bond  No.  207,  that  beats  half  seconds. 

"  The  door  between  the  transit  and  computing  rooms  was  closed,  but  we  were  in 
calling  distance,  so  that  when  one  of  the  observers  needed  to  rest  his  eye  for  a  moment, 
or  to  check  his  connt  of  the  beat,  the  other  was  attentively  looking  into  his  tele- 
scope. This  provision  proved  very  useful  on  account  of  the  prolonged  time,  as  we 
were  at  our  posts  beginning  to  look  a  little  before  lln  0m. 

11  The  mercury  had  been  quite  calm  all  the  while,  until  a  first  wave  was  seen  rush- 
ing through  the  field  at  12h  31m  103  beats,  chronometer  (precisely  at  the  beat),  fol- 
lowed by  several  others  in  quick  succession.  Again  at  12°  32m  80  or  81  beats,  chro- 
nometer, I  observed  a  strong  quivering,  a  more  irregular  and  confused  motion  of  the 
mercury. 

"  Mr.  Borst  noted  a  sudden  disappearance  of  the  reflected  image  of  the  wires  be- 
tween the  dock  beats  30s  and  31%  so  that  his  observation  was  23b  12m  30.5*  o'clock. 

"At  the  same  time  the  patch  of  light  arising  from  the  illumination  of  wires  through 
the  eye-piece  and  diffused  reflection  from  the  mercury  surface  began  to  move,  and  ne 
saw  it  swinging  to  and  fro  for  some  little  while. 

"  Chronometer  and  clock  were  compared  by  coincidence  of  beats  as  follows: 

Before :  2b  53m  35*  mean  time  clock  =  12h  12"  53"  siderial  chronometer. 
After :  23b  20m  35*  mean  time  clock  =  12h  39m  57.5s  siderial  chronometer. 
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"From  this  the  chronometer  time  of  my  observation  may  be  rednced  directly  to 
clock  time,  and  we  find  12b  :Hm  51.5"  chronometer  =  "2:*h  \2m  30.3»  clock. 

"The  agreement  with  Mr.  Borate  observation,  viz,  £*h  I2m  30.5*  clock,  is  so  close 
that  in  part  it  must  be  attributed  to  chance  ;  we  take  the  mean,  23b  12™  30.4'  clock, 
which  hardly  can  be  in  error  by  more  than  ^  0.5". 

"The  clock  has  a  very  small*  rate,  and  its  correction  to  mean  time  at  2tB  0™  wig 
-f  27.43*.  This  gives  for  the  time  of  the  observation,  23°  lZm  57.«J»  Hamilton  Col- 
lege meantime,  and  as  our  longitude  is  5°  l'  37.45"  from  Greenwich,  llh  14™  ¥>.& 
standard  time.  There  is  no  reason  to  attribute  the  commotion  observed  here  to  any 
local  cause  ;  it  seems  to  have  been  the  explosion  of  Flood  Rock,  at  the  distance  of 
170  miles." 

Upon  receipt  of  this  paper  I  wrote  to  Professor  Peters  to  request  farther  informa- 
tion as  to  the  natnre  and  duration  of  earth  tremor,  which  the  intermediate  observa- 
tions at  West  Point  had  left  no  donbt  was  caused  by  the  explosion.     He  replied : 

"  In  answer  to  your  last  inquiry,  I  make  the  following  statement:  After  having 
written  down  3  (10  i)  I  continued  to  count  the  chronometer  beats  without  removing 
my  eye  from  the  telescope,  and  saw  several  more  waves  passing  through  the  field, 
following  the  first,  of  which  the  time  was  noted  ;  in  the  next  few  (perhaps  10)  sec- 
onds I  heard  my  assistant  in  the  adjoining  room  breaking  out  in  loud  astonishment; 
it  was  the  swinging  to  aud  fro  of  the  reflex  of  light,  following  after  the  sudden  dis- 
appearance of  the  reflected  wires,  that  convinced  him  Hell  Gate  was  there  and  caused 
the  exclamation.  I  lost  thereby  my  count,  and  had  to  look  »Town  at  the  chronometer, 
which  time  I  nsed  for  writing  down  also  the  minute.  From  10  to  15  seconds  I  may 
have  thus  lost.  •  Putting  my  eye  again  to  the  telescope,  the  mercury  seemed  to  be 
calm;  bnt  while  I  continued  to  look  my  eyesight  got  dim,  as  I  fancied  ;  I  winked 
and  squeezed  the  eyelids  together  for  seeing  more  distinctly  ;  and  after  a  little,  that 
is  to  say.  after  several  seconds,  1  became  convinced  that^the  mercury  surface  was  in 
uproar.  I  noted  the  time  of  this,  when  it  appeared  to  be  at  its  height,  as  80  or  81 
beats.  This  iustant,  as  you  see,  is  therefore  only  a  rough  estimate.  How  long  the 
motion  of  the  mercury  continued  after  that  1  did  not  wait  io  see;  that  it  was  then 
already,  perhaps  6ome  10  seconds  before,  though  less  strong,  I  believe.  There  wis 
certainly  a  lull  in  the  motion  between  3tm  103"  and  32™  80b  chronometer,  bat  how 
long  I  cannot  tell ;  it  was  less  than  49  seconds  anyhow,  and  may  have  been  30  seconds 
or  even  20  seconds.  Much  importance,  besides,  cannot  be  attributed  to  the  duration 
of  this  lull,  as  that  depends  upon  the  length  of  time  the  merenry  remains  oscillating 
after  the  receipt  of  the  shock.  1  am  unable  to  give  more  precisely  the  beginning  of 
the  second  motion,  which  was  much  heavier  than  the  first,  as  I  have  described. n 


DISCUSSION  OF  THE  RESULTS. 


To  avoid  any  possible  cavil  as  to  the  element  of  distance,  I  requested  au  accurate 
statement  from  the  Coast  Survey  Office,  forwarding  a  tracing  of  Cotton's  large  scale 
map  of  Long  Island  to  aid  in  identifying  from  the  neighboring  shore  line  the  exact 
position  of  the  railroad  statious  occupied  by  my  parties.  Professor  Schott  kindly 
lurnished  the  following  table,  and  also  the  tracing  which  has  been  nsed  in  preparing 
Plate  III : 


Stations. 


Geodetic  position  of 
observing  stations. 


Latitude.    Longitude. 


Asimnth  if 

'   Distance       f^!!?W 
to    Flood     £3  2l£ 

1»«w«V  In         Rock  tOfOV 

j  kilometers., frotB'&roa- 
by  W. 


Flood  Rock,  New  York 

PearsulU,  Long  Inland 

Bay  Shore,  Lone  Ialaud 

Patchogue,  Ixmg  Inland 

Goat  Island.  Rhode  Island 

Harvard  College  Observatory.  MaaMachuaetta 

Went  Poiut  Observatory,  New  York 

Hamilton  College  Observatory,  Now  York  ... 
Princeton  College  Observatory,  New  Jersey  . 


// 


« 


40  46  41.4 

73  56  17.6 
73  39  45 

40  B9  18 

27.01 

»&s 

40  43  28 

73  14  36 

58.90 

J7U 

40  45  51 

73  00  49 

78.08 

SIM 

41  29  36 

71  19  39 

233. 17 

M15 

42  22  53 

71  07  44 

293.99 

23L9 

41  23  28 

73  57  21 

68,08 

till 

43  03  17 

75  24  21 

280.62 

15U 

40  20  54 

74  39  17 

77.20 

sit 

"Accompanying  this  is  a  tracing  of  the  rock  and  of  the  adjacent  shore,  taken  fto» 
a  new  topographical  .survey  just  completed." 

The  mercury  tuMMtioscope  (with  a  telescope  of  sufficient  power)  indicates  accurately 
the  instant  of  the  arrival  of  the  earth  wave ;  but  it  fails  to  reveal  with  precision  tbf 
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duration  of  its  passage,  because  an  unknown  and  very  sensible  time  is  required  for 
the  mercury  to  come  to  rest  after  all  motion  of  tbe  earth  lias  ceased.  The  galvanom- 
eter observations  at  Willets  Point  were  ordered  to  determine,  if  possible,  an  empirical 
correction  for  this  defect.  The  mercury  there  was  agitated  for  60.5  seconds ;  the  gal- 
vanometer (see  Lieutenant  Gillette's  report  above)  indicated  that  the  earth  was  in 
motion  for  62.5  seconds.  This  points  to  a  sub  tractive  correction  of  about  18  seconds 
to  eliminate  the  time  lost  in  coming  to  rest.  As  the  observers  report  that  the  earth 
tremor  appeared  to  subside  uniformly  and  gradually,  aud  as  they  all  used  similar  mer- 
cury vessels,  I  have  applied  this  correction  where  the  telescopes  did  not  differ  mate- 
rially from  20  in  magnifying  power.  These  iigures  are  presented  in  the  sixth  column 
of  the  following  table,  which  exhibits  iu  a  consolidated  form  the  more  important  of 
the  data  given  above. 

Data  at  the  Flood  Mock  tx plosion. 


Stations. 


1 

s  • 

CM 

a 
« 


%m 

9 

a  * 

£•» 

zz  ** 

bCO 
c8 


* 


■ASTKBLT  COURSE  THROUGH 
DRIFT. 

,  Mile*. 

Willets  Point ,      8.33 

Pearsatys I    16  78 

Bay  Shore 86.65 

Patchogne '    48. 52 

Goat  Island I  144.89 

Harvard  Observatory f  182.68 

XORTHERLY  C0UR8K  THROUGH     ' 
ROCK. 


Earth  wave. 


14 

14 

18 
19 
15  ± 
750 


West  Point. 

Litchfield  Observatory. 


42.34 


174.37 


• 

a 
*•* 

% 

> 

See. 
(8.5 
>  8.8 
6.6 
13.0 
15.4 
58.8 

219.8 

13.6 
]0.9 
10.9 
45.0 
45.2 

a 

*g 

'  Sec. 
1    80 

1 

•  m   m   •     .  *  . 

104 
35(?) 
54 
;   74 
|    95  + 

76 
70 
92 

49+ 

© 

h 

f 

_  .      i 

i 
( 

1 

See. 



62 
86 

•  •  •  «   •  • 

36 
56 

58 
52 

s  s 

«  A 
o 

S3? 

©  B  i 

<5  so  • 


Remarks. 


0.98 

'•>.  54 
2.82 
3.15 
2.46 
0.83 


3.11 
3.88 
3.88 
3.88 
3.86 


By  meronry. 
By  galvanometer. 


Lieutenant  Mott. 
Lieutenant  Beach. 
Lieutenant  Stuart. 
Professor  Peters. 
Mr  Borst. 


These  observations  indicate:  (I)  Aii  extraordinary  velocity  of  wave  translation  in 
both  directions — which  confirms  my  deduction  from  the  Hal  let's  Poiut  and  certain 
torpedo  explosions,  that  "  the  more  violent  the  initial  shock  the  higher  is  the  veloc- 
ity of  transmission."  At  Flood  Rock  the  charge  was  about  six  times  as  large  as  at 
Hallet's  Point,  and  the  velocity  was  from  two  to  three  times  as  great,  over  essentially 
the  same  route.  (2)  The  uniformity  of  velocity  to  the  northward,  where  the  strata 
consists  largely  of  homogeneous  gneiss  rock,  and  where  the  velocity  even  for  175  miles 
exceeded  20,000  feet  per  second.  (3)  The  varying  velocity  which  appeared  to  character- 
ize the  wave  moving  to  the  eastward,  through  the  drift  formation  of  Long  Island. 
Here  there  seems  to  have  been  a  gradual  increase  of  velocity,  followed  by  a  decrease 
as  the  wave  advanced — bnt  on  the  whole  a  decidedly  less  rapid  rate  is  indicated  than 
in  traversing  solid  rock,  as  might  be  expected  in  media  of  varying  density  and  elas- 
ticity. The  result,  although  uot  inconsistent  with  the  Hallet'*  Point  observations,  was 
not  discovered  from  them,  except  as  to  the  decrease  in  velocity  as  the  wave  disap- 
peared. This  is  the  ouly  point  where  the  four  deductions  from  the  earlier  observa- 
tions are  modified  by  this  later  and  more  accurately  observed  explosion  (see  Appen- 
dix B). 

The  very  slow  rate  of  movement  to  Willets  Poiut  is  so  surprising  that  it  has  re- 
ceived the  closest  scrutiny,  but  the  evidence  seems  to  establish  its  correctness.  The 
latter  rests  (1)  npon  the  determination  of  the  absolute  instant  of  explosion  (see  Ap- 
pendix D);  and  (2)  npon  the  observed  arrival  of  the  tremor,  closely  verified  by  the 
galvanometer  observations.  The  resulting  velocity  is  also  roughly  confirmed  by  the 
observations  at  Astoria,  as  will  be  explained  in  discussing  the  photographs. 

The  Flood  Rock  explosion  appears  to  have  caused  a  continuous  earth  tremor,  which, 
observeduuder  a  magnifying  power  of  about  1H,  lasted  about  one  minute  throughout  the 
whole  region  covered  by  the  observations,  the  maximum  disturbance  leading  the  ad- 
vance, or  nearly  so,  for  at  least  50  miles.  At  extreme  ranges  the  tremor  appears  to 
have  broken  up  into  successive  waves,  with  well-marked  intervals  between  them. 
These  facts,  the  in*tautaneons  nature  of  the  explosion  shown  by  the  photographs,  and 
the  varying  rates  of  advauce  through  strata  not  homogeneous,  appear  to  warrant  the 
conclusion  that  the  oscillation  followed  different  routes  to  any  given  point — some  near 
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the  surface,  and  others  at  greater  depths,  where  more  dense  and  elastic  strata  pro- 
duced changes  in  the  direction  of  the  wave  front  and  yielded  higher  velocities. 

The  whole  subject  is  evidently  too  complex  to  warrant  definite  conclusions  as  to  the 
velocity  of  ordinary  earthquake  waves,  where  the  intensity  of  the  original  disturbance 
must  always  remain  nnknown.  The  results  derived  by  Captain  Knight  from  his  ob- 
servations at  Astoria  are  in  accordance  with  this  view.    (See  C. ) 

THE  PHOTOGRAPHS. 

Referring  now  to  the  photographs  (see  Appendix  E  for  details),  the  first  two  views 
show  that  ignition  by  sympathy  was  transmitted  so  rapidly  as  to  be  practically  in- 
stantaneous over  the  entire  area  of  the  rock,  and  that  no  failure  occurred  in  any  of 
the  galleries.  In  a  word,  they  demonstrate  the  entire  success  of  this  new  method  of 
ignition. 

The  following  computation  fixes  the  epochs  of  these  pictures,  and.  of  the  explosion 
itself  as  well,  referred  to  the  chronograph  record  at  Astoria.  The  first  motion  of  the 
key  is  taken  as  the  zero  of  time : 

Inst-an  t  of  explosion. 

Second*. 

Movement  of  the  firing  key O.fti 

Action  of  circuit  closer  at  Flood  Rock 0.10 

Explosion  after  first  motion  of  key 0.12 

Betardation  of  chronograph  record. 


Movement  of  firing  key  (breaking  circuit) 0.00 

Relay  armature  time 0.06 

Register  armature  time -. 0.10 

Record  after  first  motion  of  key 0.15 

Hence  the  explosion  occurred  0.03  of  a  second  before  the  record — or  practically  at 
the  same  instant. 

Time  of  automatic  photograph. 


Movement  of  firing  key 0.01 

Retarding  relay  armature  time 0.1S 

Drop  of  shutter  to  middle  of  exposure 0.1S 

0.31 
Deduct  retardation  of  explosion,  above O.li 

Time  after  explosion : 0.19 

The  register  record  shows  that  Lieutenant  Lusk's  first  attempt  (which  failed  to  give 
a  picture)  was  made  0.17  of  a  second  after  the  automatic  picture,  and  that  his  success- 
ful photograph  was  taken  0.25  of  a  second  still  later. 

Hence  the  actual  epochs  of  these  pictures  after  the  explosion,  closely  determined, 
are  0.2  and  0.6  of  a  second,  respectively.  The  epoch  of  Sergeant  von  Sothen's  picture, 
roughly  deduced  from  the  increase  in  height  of  the  jet  as  compared  with  those  of  the 
other  two,  is  about  two  seconds.  The  extreme  height  was  reached  probably  about  s 
second  later. 

An  interesting  result  was  obtained,  accidentally,  by  the  method  used  for  recording 
these  times.  The  actual  chronograph  record  was  as  follows:  First  indent  (recording 
automatic  photograph),  a  smooth  line  .13  of  a  Becond  long;  interval,  .06  of  a  second: 
second  indent,  three  dots  covering  .11  of  a  second:  interval  of  .12  of  a  second;  third 
indent,  three  dots  covering  .13  of  a  second.  The  length  of  the  second's  mark  on  the 
fillet  was  about  1  inch,  rendering  these  small  periods  easily  measurable.  They  indi- 
cate that  the  first  picture  was  taken  at  or  before  the  arrival  of  the  earth  tremor,  and 
that  the  others  were  taken  during  its  passage.  The  distance  to  the  rock  being  about 
1,100  feet,  this  would  suggest  that  the  wave  was  moving  with  a  velocity  of  about  1 
mile  per  second,  or  much  less  than  that  with  which  it  reached  all  the  stations  beyond 
Willets  Point.  But  little  weight  can  be  accorded  to  this  inference,  because  the  wav« 
velocity  is  much  too  high,  and  the  instant  of  explosion  too  uncertain,  to  permit  a  pre- 
cise determination  of  so  small  a  difference  of  time ;  still  the  result,  so  far  as  it  goes, 
is  confirmatory  of  the  Willets  Point  record,  and  of  a  rate  of  horizontal  advance  fa 
the  vicinity  of  the  mine  much  more  sluggish  than  at  greater  distances. 
Very  respectfully,  your  obedient  servant, 

Hknry  L.  Abbot, 
Lieut  Colonel  of  Engineer*, 

Brevet  Brig.  General,  U.  S.  J. 
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A.  -Shock  of  thk  explosion  at  hallet's  point.* 

[By  Bvt.  Brig.  Gen.  Henry  L.  Abbot,  Mi\Jor  of  Engineers.] 

In  June,  1876,  Prof.  J.  W.  Mallet,  of  the  University  of  Virginia,  addressed  a  com- 
munication to  the  Secretary  of  the  Smithsonian  Institution,  suggesting  that  advan- 
tage should  be  taken  of  the  great  blast  at  Hallet's  Point  to  revise  the  experimental 
results  obtained  by  his  father  and  himself  many  years  ago  respecting  the  rate  of  trans- 
mission through  the  earth's  crust  of  an  artificially  produced  impulse  analogous  to  an 
earthquake  shock.  Professor  Henry  referred  this  paper  to  the  Chief  of  Engineers^ 
-who  forwarded  it  for  report  to  General  Newton,  in  charge  of  the  works  at  Hallet's. 
Point.  That  officer  stated  that  he  would  cordially  co-operate  in  the  proposed  obser- 
vations, but  that  from  want  of  time  he  could  not  give  them  personal  attention.  Gen- 
eral Humphreys  then  issued  instructions  placing  the  matter  in  my  charge,  and 
authorizing  the  employment  of  the  officers  and  enlisted  men  of  the  Battalion  of  En- 
gineers, and  the  use  of  such  instruments,  insulated  wire,  &c,  as  might  be  available 
at  the  School  of  Submarine  Mining  at  Willet's  Point. 

My  attention  had  already  been  drawn  to  the  subject  in  a  general  way  by  the  vibra- 
tions produced  by  ordinary  torpedo  explosions,  which  are  often  noticeable  at  distances 
exceeding  a  mile.  Professor  Mallet  kindly  loaned  several  volumes  containing  reports 
of  his  father  to  the  Royal  Society  upon  Earthquakes,  and  verbally  explained  the  seis- 
mometer used  in  the  investigation  mentioned  in  his  communication  to  Professor  Henry . 
The  same  general  method  has  been  carried  out  in  the  measurements  upon  the  Hallet's 
Point  explosion,  with  such  improvements  as  the  progress  of  science  has  suggested. 

PRELIMINARY^  PREPARATIONS. 

No  funds  were  available  for  the  purchase  of  instruments:  but  the  Engineer  Depot 
contains  many  worn  out  and  condemned  articles,  and  from  them,  with  the  assistance 
of  Captain  Livermore,  the  seismometers  described  below  were  improvised.  The  need- 
fill  registers,  batteries,  relays,  keyB,  chronometers,  &c,  and  the  means  of  accurately 
adjusting  and  rating  them  were  on  hand,  and  require  no  special  mention. 

SEISMOMETERS. 

If  an  ordinary  artificial  horizon  of  mercury  be  placed  on  solid  ground  remote  from  the? 
vicinity  of  trees,  passing  vehicles,  or  other  causes  of  accidental  vibrations,  and  the  re- 
flection of  some  convenient  object  from  the  surface  of  the  mercury  becloselv  watched^ 
any  tremor  in  the  latter  is  instantly  detected.  By  using  a  microscope  the  delicacy 
of  the  instrument  is  increased ;  aud  by  varying  the  magnifying  power,  a  wide  range  of 
sensitiveness  is  secured.  Such  a  variation  is  desirable' when  stations  at  different  dis- 
tances are  to  be  occupied,  because  an  unnecessary  sensitiveness  increases  the  danger 
•f  losing  the  observation  from  an  accidental  tremor. 

Two  kinds  of  these  seismometers  were  employed.  One,  wlfich  will  be  designated 
as  type  A,  was  made  by  attaching  a  black  silk  thread  to  one  of  the  glasses  of  the  arti- 
ficial horizon  cover,  and  observing  its  reflection  by  a  sextant  telescope  mounted  on  a 
small  tripod.    The  magnifying  power  employed  in  this  case  was  about  six  diameters*. 

For  more  distant  stations,  toe  telescope  of  a  railroad  transit,  having  a  magnifying: 
power  of  about  12  diameters,  was  used,  and,  to  avoid  placing  it  at  an  inconvenient 
distance  from  the  mercury,  the  reflection  of  the  cross  hairs  of  another  similar  tele- 
scope with  the  eye-piece  removed  was  observed.  This  type  will  be  designated  as  B* 
A  man  walking  at  a  distance  of  10  feet,  or  a  horse  trotting  at  a  distance  of  300  feet, 
shakes  the  ground  sufficiently  to  be  readily  detected  with  this  arrangement. 

EMPIRICAL  FORMULiE  AND  CONSTANTS. 

To  select  stations  for  the  observers  judiciously,  in  the  absence  of  any  data  upon  an 
explosion  of  so  exceptional  a  character,  a  rough  investigation  of  the  laws  governing 
the  transmission  of  such  impulses  was  undertaken.  Denoting  by  S  the  tremor  caus- 
ing the  minimum  disturbance  of  the  mercury,  which  could  be  detected  by  the  type  of 
instrument  to  be  employed ;  by  D,  the  distance  separating  the  instrument  from  the 
initial  disturbance  causing  S  ;  and  by  C9  the  weight  of  the  explosive,  it  is  plain  that 
we  have  the  equation : 

(i)  BrB/££l 

J  K») 

Experiments  were  first  directed  to  determining  the  function  of  D  entering  the  sec- 
ond member.    To  do  this,  it  was  necessary  to  find  the  values  of  D  corresponding  to  a 

*  Read  before  the  National  Academy  of  Sciences  on  October  18,  1676,  and  before  the 
Essayons  Club  of  the  Corps  of  Engineers  on  November  14,  1876. 

45  E 
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series  of  artificial  disturbances  that  could  be  precisely  regulated,  and  that  were  of  the 
eame  nature  as  that  resulting  from  the  explosion,  wbicb,  since  dynamite  was  to  be 
used,  might  safely  be  assimilated  to  a  blow.  No  better  plan  suggested  itself  than  to 
make  use  of  the  faU  of  a  heavy  body  through  small  known  heights,  in  which  case 
the  shock  nii^ht  be  assumed  to  be  directly  proportional  to  the  work  performed,  t.  <., 
~the  height. 

Accordingly  a  cart  was  so  arranged  that  a  13-inch  shot,  weighing  283  pounds,  could 
%e  dropped  precisely  2  feet  or  4  feet,  an  desired,  giving  a  blow,  respectively,  of  506 
4ind  1.132  foot-pounds.  Instruments  of  type  A  and  B  were  placed  side  by  side  upon  a 
teolid  road,  and  the  cart  was  moved  further  and  further  until  the  tremors  caused  by 
dropping  the  shot  through  these  heights  could  only  be  just  perceived,  thus  giving  for 
«ach  instrument  two  valnes  of  D  corresponding  to  known  shocks.  A  path  running 
near  snstaiuing  walls,  and  over  a  drain  20  feet  below  the  surface,  gave  another  sec  of 
numerical  values  differing  riightly  from  the  first,  but  following  the  same  law.  Other 
values  were  found  by  dropping  stones  of  known  weight  through  known  heights. 

A  discussion  of  these  observations  indicated  that  where  the  vis  ritu  of  the  shoe 
at  impact  varies  proportionally  with  DLt  similar  tremors  affect  the  seismometer. 
.Hence :  • 

'The  form  of  the  function  of  C  could  best  be  determined  by  firing  small  charges  of 
dynamite,  bedded  in  the  ground,  at  different  distaucee,  and  noting  when  they  gave* 
tremor  just  perceptible.    This  was  done  with  the  following  results: 

Type  A  just  detects  the  tremor  due  to  2  ounces  at  660  feet,  failing  for  1  ounce,  and 
plainly  detects  the  tremor  due  to  8  ounces  at  1,480  feet,  failing  with  a  much  lest 
quantity. 

Type  B  plainly  detects  the  tremor  due  to  2  ounces  at  1,480  feet,  failing  for  1  ounce. 
A  cartridge  of  8  ounces  gives,  at  this  distance,  a  continuous  vibration  lasting  about 
2  seconds,  and  12  ounces  one  lasting  for  3}  seconds.  -  At  660  feet  the  shock  of  I  ounce 
is  very  noticeable. 

These  figures,  considering  the  rough  nature  of  the  data,  point  to  the  square  root  of 
C  as  the  desired  fuuetion,  giving  the  law : 

(3)  a.  VC 


Dl* 


Hence,  substituting  the  numerical  values  found  for  the  two  types  of  seismometer 
employed,  the  units  being  the  mile  and  the  pound,  we  have: 


(4)  Type  A    D=JYVC 


3.26 


(5)  /  Type  B 


v    1.63 


These  empirical  formula)  were  roughly  tested  by  the  vibrations  caused  by  the  tor- 
pedoes exploded  this  summer  during  the  prosecution  of  the  submarine  mining  trials 
mow  in  progress  at  Willets  Point,  namely : 

(1)  A  charge  of  200  pounds  of  dynamite,  submerged  30  feet  under  an  iron  target,  was 
nred  on  August  18.  By  Eq.  (5)  it  should  give  a  noticeable  tremor  at  a  distance  of  6 
miles.  Captain  Livermore  distinctly  detected  it  with  an  instrument  of  the  B  type  at 
a  station  5  miles  away. 

(2)  A  charge  of  100  pounds  of  dynamite,  submerged  12  feet,  was  fired  on  September  i 
It  should  have  been  perceived,  according  to  Eq.  (4)  and  (5),  at  extreme  ranges  of  2.5 
miles  and  4.5  miles,  respectively.  Observers  at  2.3  miles  and  4.1  miles  failed  to  detect 
it,  but  the  exact  instant  of  the  explosion  was  unknown  to  them,  and  the  wind  and  other 
conditions  were  unfavorable  to  so  delicate  observations  on  that  day. 

In  fine,  then,  I  considered  that  a  more  Judicious  selection  of  stations  for  the  great 
nlast  could  be  made  by  regarding  the  indications  of  these  formal®  than  by  any  other 
method. 

SELECTION  OF  STATIONS. 

As  the  charge  at  Hallet's  Point  was  to  be  about  50,000  pounds  of  dynamite,  the  for- 
mulae indicated  33  miles  and  59  miles,  respectively,  as  the  distances  for  the  extreme 
stations  for  seismometers  of  types  A  and  B. 

It  was  needful,  however,  to  bear  in  mind  that  the  mine  was  made  np  of  thousands 
of  small  charges,  and  that  this  distribution  might  probably  reduce  the  tremor.    This 
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fact,  together  with  the  importance  of  securing  distinct  observations  at  the  few  stations 
it  would  be  possible  to  occupy,  led  me  to  prefer  to  err  on  the  safe  side. 

The  geographical  situation  of  Hallet's  Point  with  respect  to  land  and  water  was 
also  to  be  considered,  since  it  was  desirable  to  detect  any  difference  due  to  the  nature 
of  the  ronte  traversed  by  the  vibration. 

The  telegraph  system  in  the  vicinity  was  also  a  matter  of  primary  importance. 
Upon  Long  Island  this  is  under  the  control  of  the  Western  Union  Telegraph  Company, 
but  the  railroad  companies  have  the  right  to  send  train  messages.  Both  corporations 
freely  extended  every  facility  in  their  power  without  charge,  doing,  indeed,  more 
than  I  had  asked  to  promote  the  excess  of  the  experiments.  To  the  Western  Union, 
particularly,  acknowledgments  are  due,  for  not  only  was  the  assistance  of  the  operators 
freely  granted,  but  special  line-men,  even,  were  sent  out  to  insure  the  good  condition 
of  the  wires. 

Finally,  five  stations  were  selected.  Three,  Fresh  Pond  Junction,  Jamaica,  and 
Spriucfiqld  Junction,  were  on  a  land  route  extending  in  a  southeast  direction  across 
Long  Island,  and  were  in  telegraphic  communication  with  Astoria,  near  Hallet's  Point. 
Willet's  Point  lay  to  the  eastward,  nearly  in  the  direction  of  East  River,  and  offered 
a  good  water  ronte.  Lastly,  West  Point,  to  the  north,  was  distant  f>2  miles — i.  e.,  was 
nearly  at  the  extreme  range  indicated  by  the  fonnula  for  the  most  sensitive  seismom- 
eter. Lieutenant  Bass,  Corps  of  Engineers,  stationed  at  that  post,  kindly  voluuteered 
to  observe  there  with  a  very  powerful  telescope,  but  the  storm  compelled  him  to  change 
his  plan,  and  to  use  one  of  type  A,  which,  as  predicted  by  the  formula,  failed  to  detect 
any  vibration. 

TIME  DETERMINATIONS. 

The  plan  employed  by  General  Newton  to  explode  the  mine  was  the  following: 
The  charges  were  divided  into  23  groups,  for  each  of  which  a  separate  voltaic  battery 
was  provided.  The  circuits  of  these  batteries  were  each  complete  except  at  one  point. 
Here  breaks  existed  between  a  set  of  mercury  cups  on  a  table  and  corresponding 
brass  points  on  a  drop  above.  This  drop  was  held  up  by  a  cord,  suspended  from  a  small 
can  containing  a  charge  of  dynamite  and  a  faze.  When,  at  the  appointed  time,  the 
latter  was  exploded  by  an  auxiliary  battery  the  drop  fell,  and,  simultaneously  closing 
all  the  circuits,  fired  the  mine.  General  Newton  kindly  provided  an  extra  mercury 
cup  and  point  for  my  use,  and  thus  gave  me  an  opportunity  of  causing  the  explosion 
to  automatically  register  itself  at  tne  three  stations  to  which  an  electrical  circuit 
could  be  carried. 

All  the  wires  on  Long  Island  are  worked  by  batteries  in  the  Western  Union  build- 
ing in  New  York  City.  A  multiple  cable  carries  the  circuit  across  East  River,  near 
Hunter's  Point,  and  one  core  is  thence  extended  in  a  loop  to  Astoria  to  work  that  office. 
For  my  observations  the  current  was  sent  from  New  iork  to  Astoria,  and  thence  along 
a  single  wire  to  the  three  inland  stations  selected,  viz :  Fresh  Pond  Junction,  distant 
about  5  miles ;  Jamaica,  distant  about  9  miles ;  and  Springfield  Junction,  distant  about 
13  miles  from  the  mine.  The  wire  was  put  to  earth  beyond  the  instrument  at  the 
latter  station. 

At  each  of  these  three  stations  the  line-wire  passed  through  the  coils  of  a  relay 
arranged  to  close  a  local  circuit  when  the  current  passed.  These  local  circuits  each 
contained  a  battery  and  a  Morse  register.  Independent  circuits  containing  the  same 
battery  and  register  were  arranged  at  each  of  the  stations,  to  be  closed  at  will  by  a 
key  in  the  hand  of  the  observer  at  the  seismometer^  who  took  post  at  the  best  position 
in  the  vicinity  for  obtaining  good  results,  care  being  takeu  to  secure  a  solid  support 
for  the  mercury  and  the  minimum  danger  of  interruption  from  passing  vehicles,  &o. 

At  Astoria  the  main-line  circuit  was  worked  like  a  local  by  a  special  battery ;  that 
if,  it  was  attached  to  the  contact  points  of  a  relay,  and  remained  open  except  when 
this  relay  was  acted  upon  by  an  auxiliary  battery.  The  latter  battery  (10  cells  Le- 
clanchl)*  was  placed  at  the  firing  station,  with  one  pole  to  earth.  The  other  pole 
was  connected  to  a  line  of  insulated  torpedo  cable,  laid  on  the  ground  for  the  purpose. 
The  current  on  leaving  the  battery  passed  first  through  a  break-circuit  plug  in  the 
hands  of  the  observer;  thence  through  the  coils  of  a  relay,  working  a  local  circuit 
for  recording  the  exact  instant  of  the  explosion ;  thence  to  the  mercury  cnp  at  the 
mine,  where  was  situated  the  break,  to  be  closed  by  the  drop  at  the  explosion ;  thence 
to  the  coils  of  the  relay  at  the  Astoria  office,  and  thence  to  earth. 

The  break  at  the  drop  was  thus  the  only  one  in  this  auxiliary  circuit,  and  it  was 
closed  by  the  same  motion  and  at  the  identical  time  when  the  firing  batteries  ex- 
ploded the  3,680  fuzes.  The  effect  was  instantly  to  work  the  two  relays  of  the  auxil- 
iary circuit.  The  one  at  the  firing  station  registered  the  time ;  the  one  at  the  Astoria 
office  closed  the  main  line,  and  thus  sent  a  current  from  the  New  York  battery  through 
the  relays  at  the  three  stations,  making  a  mark  on  each  of  the  register  papers.  As 
soon  as  the  observer  at  the  firing  station  perceived  that  the  mine  had  exploded  he 
withdrew  the  break-circuit  plug,  all  the  relay  contact  points  on  the  main  line  opened, 
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and  the  register  papers  were  each  ready  to  receive  the  markR  caused  by  the  key  of  the 
observer  at  the  adjacent  seismometer  as  he  noted  the  tremor  of  the  mercury. 

By  this  system  the  explosion  recorded  it-self  at  each  of  the  three  stations  with  only 
the  error  due  to  three  armature  times,  which  probably  did  not  exceed  two-tenths  of 
a  second,  and  even  this  small  error  was  balanced  by  the  time  spent  by  the  observers 
in  closing  their  keys.  Great  care  was  given  to  securiug  a  regular  movement  of  the 
paper  on  the  registers,  and  elaborate  measurements,  made  just  before  and  after  the 
explosion,  show  that  this  object  was  attained  with  a  probable  error  not  in  any  case 
exceeding  two-tenths  of  a  second.  The  most  exact  accuracy  is,  therefore,  claimed  for 
these  measurements. 

The  stations  at  Willets  Point  and  West  Point,  not  being  on  telegraph  circuits,  re- 
quired different  arrangements.  As  no  tremor  was  detected  at  the  latter  place,  the 
details  for  it  possess  no  interest.  Those  for  Willets  Point,  however,  are  important, 
because  the  rate  of  transmission  noted  is  surprising.  Two  good  sidereal  chronometers 
were  employed.  One  is  permanently  kept  in  the  astronomical  observatory  there,  and 
its  rate  is  known.  The  other  was  carried  very  carefully  by  boat  to  and  from  Hallet's 
Point,  where  it  was  used  in  making  the  absolute  time  marks  on  the  register  paper  at 
the  firing  station.  Careful  comparisons  were  made  at  6  a.  m.  and  6  p.  m.  of  the  day 
of  the  explosion  and  agaiu  at  10  a.  m.  of  the  following  day.  They  showed  a  dis- 
crepancy in  the  rates  of  only  .4  seconds  in  twelve  hours,  proving  that  the  latter  re- 
mained sensibly  unchanged  during  the  three  hours  intervening  between  the  blast  and 
the  second  comparison. 

The  observations  at  Willets  Point  were  made  in  the  observatory  with  a  sensitive 
seismometer  and  M  orse  register,  the  absolute  time  being  directly  referred  to  the  standard 
chronometer.  By  this  method  a  very  close  measurement  of  the  time  required  for  die 
tremor  to  pass  to  Willets  Point  was  secured,  the  error  being  probably  a  small  fraction 
of  a  second. 

DETAILS  OF  THE  OBSERVATIONS. 

The  mine  was  exploded  on  September  24, 18/6,  at  precisely  2h.  50m.  12.6s.  of  New 
York  mean  solar  time.  This  determination  is  correct  within  a  small  fraction  of  a 
second,  and  may  serve  to  give  value  to  observations  made  by  other  observers,  who 
took  the  precaution  to  accurately  note  the  instant  of  feeling  the  tremor  and  to  ascer- 
tain the  error  of  their  time-pieces. 

The  following  is  a  summary  of  the  reports  of  the  officers  of  Engineers  who  mads 
the  observations  at  the  several  stations,  arranged  in  the  order  of  their  increasing 
distances  from  the  mine. 

lieutenant  young,  at  fresh  pond  junction— (distant  6.134  miles  from  the  mine.) 

By  an  unfortunate  accident  the  register  was  not  running  at  this  station ;  and  the 
time  results  being  noted  by  a  watch  are  only  approximate.  Lieutenant  Young  re- 
ports: "Very  shortly  after  the  mine  signal  we  felt  quite  a  distinct  tremor  in  the 
Sound  under  us,  and  at  the  same  time  heard  a  low  rumbling  sound  exactly  similar  to 
e  first  sounds  heard  after  the  explosion  of  a  dynamite  torpedo.  The  time  between 
the  mine  signal  and  the  tremor  was  about  seven  seconds;  and  the  duration  of  the 
tremor  as  shown  by  the  seismometer  was  about  sixty-three  seoonds.  The  rumbling 
sensation  lasted  several  seconds. 

lieutenant  griffin  at  willets  point — (distant  8.33  miles  from  the  mine.) 

These  observations  were  perfectly  successful.  Lieutenant  Griffin  was  provided 
with  an  instrument  of  the  B  type.     He  reports: 

"The  first  evidence  of  the  explosion  was  a  sudden  and  very  violent  shaking  of  the 
mercury.  The  maximum  effect  seemed  to  be  reached  at  once,  and  not  gradually;  but, 
as  the  hrst  shake  was  so  violent,  it  is  possible  that  the  maximum  may  not  have  been 
iustantly  attained,  for  a  slight  increase  or  diminution  in  the  disturbance  could  not 
possibly  have  been  perceived  at  that  time. 

"The  motion  of  the  mercury  subsided  quite  rapidly^to  a  regular  vibration,  which 
lasted  for  several  seconds. 

"The  vibration  as  it  appeared  in  the  mercury  may  be  shown  by  the  following  curve 
(Plate  II).  *  This  is  designed  to  indicate  that  for  some  time  it  was  impossible  to  dis- 
tinguish any  distinctive  feature  of  the  vibration,  except  the  fact  that  it  was  violent. 
Then  it  gradually  began  to  subside.  This  subsidence  increased  in  rapidity  up  to  a 
certain  point  and  then  decreased.    After  this  the  mercury  settled  down  very  gradually. 

"  I  thought  I  heard  the  noise  of  the  explosion  simultaneously  with  the  first  vibra- 
tion.    It  sounded  something  like  a  torpedo,  but  more  muffled,  and  with  more  of  a 

*  Omitted. 
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rumble,  and}  so  to  speak,  roar  to  it.     Id  this  I  may  possib\y  have  been  mistaken,  as 
none  of  the  bystanders  noticed  it." 

Measurements  on  the  register  paper  showed  that  the  first  tremor  was  noted  at  5.3 
seconds  after  the  explosion  ;  that  the  violent  agitatiou  continued  for  37.1  second-*,  and 
that  it  continued  perceptible  for  35.2  seconds  more;  making  a  total  period  of  72.3 
seconds  during  which  the  mercury  was  sensibly  shaken. 

lieutenant  KINGMAN,  at  Jamaica— (distant  9,333  miles  from  the  mine.) 

Everything  at  this  station  worked  admirably.  The  instruments  were  placed  in  an 
old  foundry,  where  the  earth  was  very  hard.  Lieutenant  Kingman  reports :  '*A  click 
of  the  armature  informed  me  that  the  circuit  had  been  closed  at  Hallevs  Point.  Fol- 
lowing this  came  the  vibration  of  the  earth — sharp,  strong,  and  unmistakable.  The 
vibration  was  distinguishable  for  a  period  of  about  30  seconds,  decreasing  in  violence 
from  the  first,  and  growing  less  and  less,  until  finally  it  could  no  longer  oe  detected. 
If  I  were  to  represent  the  intensity  of  the  shock  by  a  curve,  it  would  take  a  form  like 
the  right-hand  figure  on  Plate  II,*  the  ordi nates  being  the  intensity  and  the  abscissas 
the  time.  There  was  a  short  period  of  intense  vibration,  which  decreased  rapidly 
at  first,  and  then  slowly  and  uniformly  to  zero. 

"Accompanying  the  shock  was  a  low  rumbling  sound  of  about  three  or  four  sec- 
onds' duration,  which  was  distinctly  heard  by  me,  and  also  by  a  portion  of  the  by- 
standers; there  were  some,  however,  who  did  not  hear  it.  The  souud  and  the  shock 
came  together,  and  the  sound  was  loudest  when  the  vibration  was  at  its  maximum. 
Though  I  listened  intently  for  more  than  a  minute  after  the  explosion,  no  other 
sound  of  this  character  was  heard  ;  and  I  am  satisfied  that  it  must  have  been  caused 
by  the  mine,  for  it  was  entirely  similar  to  the  sound  of  a  torpedo  when  heard  at  a  dis- 
tance. 

"In  preparing  to  observe  the  shake  I  had  focused  my  telescope  ou  the  reflected 
image  of  a  horse-hair  fastened  to  the  glass  cover  of  my  artificial  horizon.  This  image 
happened  to  be  placed  in  the  direction  of  wave  propagation.  On  the  arrival  of  the 
shock  this  image  became  distorted  into  au  undnlating  liue.  The  undulations  seemed 
to  start  from  the  eud  towards  Hallet's  Point  and  run  along  the  hair  and  then  return, 
causing  the  image  to  present  the  appearance  shown  on  the  left-hand  figure  of  Plate 
II.*     It  could  be  distinctly  seen  in  each  of  its  different  positions.  " 

The  register  paper  ihowed  that  the  interval  betweeu  the  explosion  and  the  arrival 
of  the  tremor  was  10.9  seconds  ;  and  that  the  latter  continued  23.5  necouds — the  in- 
strument being  of  type  A. 

lieutenant  LEACH,  at  Springfield  junction — (distant  12,769  miles  from  the  mine.) 

Here,  too,  the  observations  were  everything  which  could  be  desired.  The  instru- 
ment was  of  the  B  type,  which,  it  will  be  remembered,  is  doubly  as  sensitive  as  that 
used  at  Jamaica,  and  the  same  as  that  used  at  Willets  Point.  Lieutenant  Leach  re- 
ports: 

44  The  soil  in  the  viciuity  of  my  station  is  a  light  sand,  with  a  top  soil  not  more  than 
six  inches  in  thickness. 

The  place  selected  for  the  instrument  was  in  a  lane  where  the  travel  had  been  suf- 
ficient to  kill  the  grass,  and  firmly  pack  the  top-soil,  but  uot  to  cut  through  it. 

I  removed  a  little  loose  earth  with  a  shovel,  and  then  ground  the  artificial  horizon 
into  a  firm  contact  with  the  solid  earth. 

As  soon  as  the  warning  message  was  received,  I  put  the  line  to  ground  east,  and 
connected  my  local  wires  to  the  relay  and  battery  in  the  telegraph  office.  I  then  went 
to  the  instrument,  repeated  the  tests,  and  at  three  and  a  half  minutes  before  the  ap- 
pointed time,  set  the  register  in  motion. 

At  2.51  p.  m.  by  my  watch  a  click,  or  rather  a  series  of  clicks,  were  heard  on  the 
register.  This  was  the  signal  communicated  by  the  firing  of  the  mine,  and  its  record 
on  the  paper  was  exactly  like  two  "  a's"  of  the  Morse  code.  Five  seconds  after,  an- 
other mark  was  registered  on  the  paper,  the  cause  of  which  mast  have  been  an  acci- 
dental closing  of  the  maiu  liue  or  of  my  key — which,  I  am  unable  to  say.  About 
thirteen  (12.7)  seconds  after  the  firing  signal  the  shock  reached  my  station.  As  indi- 
cated by  the  seismometer,  it  was  very  violent,  and  seemed  to  attain  its  maximum  in- 
stantaneously. 

The  amplitude  of  the  vibration  of  the  reflected  image  of  the  object  wire  was  very 
lunch  greater  than  the  extent  of  my  field,  across  which  the  rapidly  vibrating  wire 
images  appeared  but  a  thick  haze. 

For  this  reason  I  am  unable  to  give  a  positive  opinion  as  to  the  violence  of  the 
shock  when  at  its  greatest  intensity,  which  would  readily  result  were  the  greatest 
amplitude  known. 

*  Omitted. 
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But  from  the  time  the  limits  of  vibration  came  within  the  field,  I  studied  them  as 
closely  as  the  circumstances  would  permit. 

The  instant  that  I  saw  the  wires  re-enter  the  field  is  given  by  my  2d  mark  at  19 
seconds  after  the  tiring  signal,  and  the  end  of  the  vibration  is  indicated  by  my  3d 
mark  at  31.67  seconds  from  the  firing  signal.  During  this  interval  my  conception  of 
the  subsidence  is  represented  by  the  following  curve  (Plate  II).* 

The  full  line  represents  the  portion  of  the  vibration  which  was  in  the  field,  and 
which  I  was  able  to  observe.  I  have  completed  the  curve  according  to  the  same  law, 
and  think  it  may  be  accepted  as  a  close  approximation  to  the  greatest  intensify,  and 
subsequent  decrease,  up  to  the  time  at  which  I  began  to  note  the  vibrations  them- 
selves. 

The  vibrations  showed  most  unmistakably  the  peculiar  wave  oscillation  which  hat 
been  so  frequently  noticed  in  connection  with  shocks  produced  by  exploding  dyna- 
mite. 

I  think  the  distance  of  the  instrument  from  the  explosion  was  far  within  its  limit 
for  that  shock,  and  believe  it  could  not  have  failed  to  register  the  latter  at  two  and 
a  half  or  three  times  the  distance. 

The  timo  at  which  the  sound  reached  my  station  was  not  recorded,  as  the  rain  beat- 
ing  upon  the  tent  prevented  me  from  hearing  it ;  but  I  had  instructed  my  men,  and 
had  requested  the  bystanders,  to  listen  sharply  for  it.  A  mean  of  their  opinions  would 
indicate  that  some  sound  certainly  reached  us  ;  but  the  original  wave  had  probably 
been  completely  dissipated,  leaving  ouly  a  superposition  of  echoes.  At  any  rate,  the 
result  was  a  low  rumbling  sound  which  gradually  increased  to  a  maximum,  and  then 
as  gradually  died  away.  A  large  majority  of  those  who  were  listening  declared  that 
they  heard  it. 

The  cause  of  the  two  letters,  and  of  the  subsequent  mark  (forming  the  letter  T)  to 
which  Lieutenant.  Leach  refers  is  curious.  They  are  duplicated  on  the  Jamaica  record, 
and  Lieutenant  Young  noticed  their  sound  at  his  station.  The  paper  at  the  firing 
station  showed  a  continuous  mark  for  the  whole  time  occupied  by  the  "A  A.**  These 
facts  prove  that  the  tremor  of  the  earth  at  the  Astoria  office,  about  800  yards  from 
the  mine,  was  sufficiently  violent  to  move  the  oontact  point  of  the  relay ;  and  the  ex- 
plosion thus  actually  sent  a  message  consisting  of  the  three  letters  A.  A.  T.  down  the 
tine.  The  diagram  (Plate  II)*  is  a  fac  simile  of  the  register  records  at  the  three  sta- 
tions, carefully  plotted  to  a  scale.  The  mark  at  the  firing  station,  l.l  seconds  lon^, 
began  at  the  closing  of  the  circuit  by  the  fall  of  the  drop ;  it  ceased  when  the  circuit 
was  broken  by  the  withdrawal  of  the  plug  in  the  bauds  of  the*  observer,  which  oc- 
curred when  the  jet  apparently  had  reached  about  half  its  extreme  height  (185  feet). 
No  better  evidence  of  the  instantaneous  nature  of  the  explosion  can  be  desired. 

■ 

LIEUTENANT  BASS  AT  WEST  POINT— DISTANT  52  MILKS. 

Lieutenant  Bass  had  intended  to  observe  with  a  magnifying,  power  of  twenty  di- 
ameters, but  the  storm  forced  him  to  make  use  of  a  smaller  glass  having  only  a  power 
of  five. 

He  selected  an  admirable  station  among  the  hills,  resting  the  mercury  upon  a  ledge 
of  solid  rock,  and  observed  intently  for  forty  minutes  in  a  pouring  raiu,  thus  estab- 
lishing that  no  tremor  observable  with  his  instrument  extended  to  that  distance. 
This  result,  as  already  stated,  confirms  the  accuracy  of  the  empirical  formula  which 
indicates  33  miles  as  the  limit.  Probably  a  power  of  twenty  would  have  detected  s 
tremor. 

ANALYSIS  OF  THE  RESULTS. 

The  measurements  upon  the  tremor  caused  by  the  blast  at  Hallet's  Point,  jost  de- 
scribed in  detail,  indicate  a  rate  of  movement  far  in  excess  of  that  reported  by  Mr. 
Mallet,  and  higher  than  might  be  anticipated  from  existing  data  upon  the  velocity  of 
sonnd  through  solids.  The  most  careful  attention  was,  therefore,  given  to  eliminat- 
ing all  possible  causes  of  error.  The  distances  were  taken  by  Lieutenant  Leach  from 
the  manuscript  maps  of  the  railroad  surveys,  drawn  upon  a  large  scale,  and  from  the 
published  coast  survey  maps,  and  may  be  depended  upon  as  nearly  correct  The 
time  measurements,  as  already  explained,  are  certainly  inferior  in  precision  to  none 
that  have  ever  been  attempted  in  this  kind  of  investigation.  The  following  consoli- 
dated table,  which  exM bite  the  results  in  a  form  convenient  for  reference  and  com- 
parison, must,  therefore,  be  accepted  as  trustworthy,  although  in  some  respects  sur- 
prising. 

"  *  Omitted. 
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s. 

• 

Station. 

Distance 
from  mine. 

Type  of 
instrument 

Tremor  of  earth— 

Velocity  of 
transmission. 

Miles. 

Arrived  in 
seconds. 

Lasted  for 
seconds. 

Feet  per 
second. 

Willets  Point 

5.184 
8.88 
0.338 
12.760 

A. 
B. 
A. 
B. 

7.01 
5.3 
10.0 
12.7 

68.01 
72.3 
23.5 
18.0 

3873 1 
8300 

Jwifrici* . . . 

4521 

5300* 

Certain  observations  upon  the  shocks  produced  by  dyuaniite  torpedoes,  made  be- 
fore the  blast  at  Hallet's  Point  was  fired,  also  indicate  a  very  high  rate  of  transmis- 
sion. 

Thus,  on  August  18,  Captain  Li  verm  ore,  of  the  Engineers,  made  observations  upon* 
the  explosion  of  a  200-pound  dynamite  torpedo,  planted  30  feet  under  a  floating  iron 
target  in  42  feet  water  off  Willets  Point.  His  station  was  5  miles  distant,  nearly  in» 
the  prolongation  of  Little  Neck  Bay.  He  perceived  the  tremor  distinctly  with  an  in- 
strument of  the  B  type,  reporting  as  follows:  "Th«  first  indication  of  the  explosion* 
was  given  by  the  seismometer.  The  second  was  by  the  appearance  of  the  jet  of  water 
to  privates  Newburg  and  Jones,  the  jet  being  at  full  height  (110  feet)  when  first  seen* 
The  mercnry  continued  to  vibrate  after  these  men  had  called  'time'  for  at  least  one* 
second. »  The  disturbance  was  equal  to  that  from  a  stone,  the  size  of  a  man's  head,, 
dropped  from  a  height  of  6  feet  at  a  distance  of  15  feet ;  but  the  duration  was  very: 
different,  having  an  increasing  and  decreasing  phase,  very  perceptible." 

The  second  of  firing  the  torpedo  was  noted  upon  a  ohonometer  with  which  Captain* 
Livermore's  watch  was  compared  before  and  after  the  explosion ;  and  the  beginning: 
of  the  tremor  was  noted  on  this  watch.  The  difference  proved  to  be  about  five  sec- 
onds, which  was  much  less  than  had  been  anticipated.  Still,  the  fact  of  the  tremor 
being  felt  before  the  jet  had  subsided,  established  the  substantial  accuracy  of  the* 
record. 

In  like  manner  the  time  required  for  the  tremor  caused  by  a  100-pound  dynamite* 
torpedo  to  reach  Fort  Schuyler,  across  East  River, was  noted  a  few  days  later  by  Lieu- 
tenant Greene,  of  the  Engineers.  On  this  occasion  the  explosion  was  made  to  record 
itself  with  precision,  through  an  insulated  torpedo  cable,  in  a  manner  similar  to  that 
used  at  Hallet's  Point;  an (F the  result  indicated  4,800  feet  per  second  as  the  rate  of 
transmission  of  the  shock. 

Notwithstanding  all  this  evidence,  I  sought  to  find  a  satisfactory  reason  to  account 
for  the  extraordinary  discrepancy  between  my  results  and  those  of  Mr.  Mallet,  w hose- 
reputation  in  earthquake  investigations,  both  as  an  observer  and  as  a  theorist,  is  so- 
well  established.  He  reported  the  velocity  of  transmission  of  artificial  impulses  to 
be  in  sand,  825  feet;  in  discontinuous  and  much  shattered  granite,  1,306  feet;  and  in> 
more  solid  granite,  1,665  feet  per  second.  Also,  from  observations  upon  the  explosions 
of  large  mines  of  powder  in  the  quarries  at  Holyhead,  he  states :  "  The  mean  lowest 
rate  of  wave  transit  in  these  rocks  through  measured  ranges  of  from  5,038  to  6,582 
feet  was  1,089  feet  per  second  ;  and  the  mean  highest,  1,352  feet  per  second ;  and  the* 
general  mean  1,320  feet  per  second."  As  all  my  data  referred  to  explosions  of  dyna- 
mite, and  his  to  gunpowder,  I  finally  determined  to  try  one  experiment  with  the  latter. 

Accordingly  on  October  10,  I  fired  a  charge  of  70  pounds  of  mortar  powder  in  a 
wooden  torpedo  case,  5  feet  below  the  surface  in  13  feet  of  water.  Captain  Miller 
and  Lieutenant  Kingman,  of  the  Engineers,  were  stationed  at  a  distance  of  about  a 
mile,  the  former  with  a  telescope  and  key  to  close  a  register  circuit  when  he  saw  the 
flash  of  a  gun,  to  be  fired  by  the  same  current  which  exploded  the  torpedo,  and  the 
latter  with  a  seismometer  of  type  A  and  a  key  to  close  the  circuit  when  the  mercury 
became  agitated.  The  observation  was  perfectly  successful,  the  time  of  transmission 
being  5.8  seconds  for  7,200  feet,  indicating  a  velocity  of  1 ,240  feet  per  second.  Hence, 
since  2,100  feet  of  the  route  lay  through  water,  this  gunpowder  explosion  accorded 
fairly  with  the  gunpowder  results  obtained  by  Mr.  Mallet. 

At  first  sight  these  facts  would  seem  to  indicate  that  the  shock  given  by  an  explo- 
sion of  dynamite  is  transmitted  much  faster  than  one  from  an  explosion  of  gunpow- 
der. Although  the  character  of  the  impulse  is  widely  different  in  the  two  cases,  such, 
a  proposition  certainly  cannot  be  accepted  without  further  evidence,  although  it  i» 
not  novel.  In  a  note  to  Silliman's  Physics,  it  is  stated  :  "  Rev.  E.  S.  Earnshaw,  of 
Sheffield,  England,*  lately  brings  good  evidence,  both  mathematical  and  physical,  to* 
show  that  the  accepted  views  stated  in  $  343  are  correct  only  for  sounds  having  no- 
very  great  difference  of  intensity.  The  velocity  of  sounds  of  all  kinds  is  a  certain 
function  depending  upon  the  rapidity  and  length  of  vibration.  In  the  case  of  violent 
thunder,  the  numerical  value  of  this  function  oecomes  much  greater  than  for  ordinary 

•London,  Edinburgh,  and  Dublin  Phil.  Mag.  from  June,  July,  September,  1860. 
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rounds.  These,  and  other  remarkable  conclusions,  are  sustained  by  mathematical 
reasoning.  The  author  of  the  memoir  also  cites  evidence  to  show  that  the  crash  of 
violent  thunder  claps  has  been  often  heard  almost  simultaneously  with  the  flash  of 
lightning,  although  the  stroke  fell  several  miles  distant."  Captain  Handbury,  of 
the  Engineers,  also  informs  me 'that  on  one  occasion  when  approaching  a  battery  at 
drill,  about  a  third  of  a  mile  distant,  he  heard  the%explosion  of  the  gun  and  distinctly 
lifter  it,  probably  as  much  as  a  second,  the  command  to  fire.  This  occurred  at  West 
Point,  N.  Y.    A  similar  fact  was  noted  on  Perry's  second  voyage. 

Nevertheless,  since  these  observations  have  revealed  the  fact  that  the  tremor  con- 
sists of  a  long-continued  succession  of  earth  waves  lasting  for  many  seconds,  I  am 
more  inclined  to  accept  a  suggestion  of  Lieutenant  Kingman,  who  noticed  at  the 
gunpowder  explosion  that  the  movement  was  very  slight,  and  ouly  continued  for  ao 
instant,  showing  that  his  seismometer  was  near  the  limit  of  its  range.  He  suggests 
that  if  there  be  a  gradual  increase  followed  by  a  gradual  decrease  in  the  amplitude 
of  the  earth  waves,  a  delicate  seismometer  will  detect  t  he  arrival  sooner  than  one  lest 
sensitive.  In  other  words,  the  vibrations  will  begin  sooner,  as  well  as  last  longer, 
for  such  an  instrument.  This  would  apparently  reduce  the  time  of  transit,  and  thus 
increase  the  measured  velocity,  when  instruments  of  high  power  are  employed,  as  at 
Willets  Point  and  Springfield  Junction. 

In  fine,  the  extraordinary  duration  of  the  vibrations  produced  by  these  dynamite 
explosions,  and  especially  by  that  of  the  great  blast  as  noted  at  Willets  Point,  to 
which  the  shock  had  both  a  water  and  a  land  route,  is  orrtainly  a  novel  feature  is 
artificial  impulses:  and,  in  connection  with  the  hardly  less  estraordinary  velocity  of 
the  general  wave  front,  well  merits  attention.  The  latter  is  the  more  surprising,  be- 
cause Long  Island  geologically  belongs  to  the  drift  formation,  and  is,  of  course,  far 
from  homogeneous  in  structure.  It  is,  therefore,  proposed  to  continue  the  investiga- 
tion next  spring,  taking  advantage  of  certain  torpedo  explosions  which  will  be  re- 
quired in  prosecuting  the  course  of  experiment  now  in  progress  at  the  School  of  Sub- 
marine Mining  at  Willets  Point. 


B. — On  the  velocity  of  transmission  of  earth  waves.* 
By  Bvt.  Brig.  Gen.  H.  L.  Abbot,  major,  Corps  of  Engineers. 

Believing  at  the  date  of  my  first  paper  that  the  data  secured  at  the  Halleta  Point 
-explosion  demonstrated  ihe  necessity  for  more  exact  and  comprehensive  knowledge 
•of  the  subject,  I  have  during  the  past  season  taken  advantage  of  the  facilities  of- 
fered by  large  subaqueous  explosions  at  .the  School  of  Submarine  Mining  at  Willets 
Point  to  continue  the  investigation,  and  on  October  23, 1877,  I  read  a  second  paper 
before  the  National  Academy  of  Sciences,  giving  the  results  thus  obtained.  As  only 
a  brief  abstract  of  this  paper  has  appeared  in  print,  I  propose  now  to  give  a  summary 
■of  the  conclusions  suggested  by  the  whole  series  of  experiments. 

Limited  space  forbids  any  detailed  explanation  here  of  the  method  adopted  for 
•measuring  the  time  of  transmission  of  the  shocks;  especially  as  this  is  fully  giveu  in 
4ny  printed  paper,  together  with  the  notes  of  the  observersin  full.  Suffice  it  to  say 
that  the  instant  of  explosion  and  the  time  of  arrival  of  the  tremors  were  electrically 
recorded  on  the  same  moving  paper  with  extreme  precision.  The  following  table  ex- 
hibits the  data :    *     •     • 


I 

•8* 

i 


Date. 


Observer. 


1  Aug.  18, 1876 

2  '  Sept  24, 1876 

3  i  Sept  24, 1876 

4  !  Sept  24, 1876 

5  I  Sept  24, 1876 

6  '  Oct  10,  1876 

7  |  Sept  6, 1877 
%  ,  Sept  6, 1877 
H  I  Sept  12, 1877 

10  Sept  12. 1877 

11  j  Sept  12. 1877 

12  Sept  t2, 1877 


Capt  Livermore 
Lieut  Young  . . 
Lieut  Griffin  ... 
Lieut.  Kingman . 
Lieut  Leach . . . 
Lieut.  Kingman . 

...do    

Lieut  Leach 

Lieut  Griffin  ... 

Lieut  Leach 

Lieut  Griffin  . . . 
Lieut  Leach 


Cause  of  shock. 


200  lbs. dynamite.. 
Hallet's  Point  ex . . 

...do 

. ...  do 

do 

70  pounds  powder. . 
400 lbs. dynamite  ..' 

...  do 

200  lbs.  dynamite  . . 

.  do ...[ 

70  poundspowder. 
do 


Mile*. 
5  ± 
5.134 
8.380 
0.333 

12.768 
1.360 
1.168 
1.169 
1.340 
1.340 
1.340 
1.340 


•s  .    Tremor  of  mer- 
*  £  cury. 


B. 
A. 
B. 
A. 
B. 
A. 
A. 
B. 
A. 
B- 
A. 
B. 


a,  a   Arrived    Lasted 
E*        in.  for. 


6  ± 

7  ± 
5.3 

10.9 

12.7 
5.8 
1.8 
0.7 
1.05 
0.81 
1.27 
0.84 


63  ± 
72.3 
23.5 
19.0 
Inst 

7.8 
17.8 

8.8 
17.1 

4.8 
15.1 


Velocity  of 


Sect.     Feet  per  me. 


5,289  ± 

3,873  ± 

8,309 

4.521 

5,»» 

1,249 

3.428 

8,814 

6,739 

8,719 

5.559 

8,415 


•Extract*  from  an  article  in  the  American  Journal  of  Science  and  Arte,  Vol.  XV, 
March,  1678. 
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Mr.  Mallet's  results  were  reported  many  years  ago  to  the  Royal  Society,  and  un- 
questionably are  to  be  accepted  as  exhibiting  the  velocities  due  to  his  initial  shocks 
and  given  by  the  method  which  he  employed.     *     *    •    The  following  are  his  figures : 

Velocity,  in  feet,  per  second  in  sand 825 

Velocity,  in  feet,  per  second  in  discontinuous  and  much  shattered  granite....     1,306 

Velocity,  in  feet,  per  second  in  more  solid  granite 1,665 

Velocity,  in  feet,  per  second  in  quarries  at  Holyhead  ( mean) 1, 320 

The  extraordinary  differences  between  these  rates  and  those  measured  at  the  Hal- 
let's  Point  explosion,  and  the  apparent  discrepancies  of  the  latter  among  themselves? 
led  me  to  so  plau  the  new  observations  as  to  throw  light  upon  two  points:  1st.  Doe8 
a  telescope  of  high  power  detect  a  tremor  in  the  mercury  in  advance  of  the  one  firs- 
revealed  by  a  lower  power  f  2d.  Is  there  a  difference  in  the  rate  of  transmission  o 
the  shocks  due  to  differences  in  the  intensity  of  th  einitial  explosion  ? 

The  method  adopted  was  to  station  two  observers  near  each  other  at  a  carefully 
selected  inland  position,  each  observing  a  mercury  seismometer,  and  holding  in  his 
hand  the  key  of  an  accurate  Morse  register  to  record  the  instant  of  arrival  and  the 
dnration  of  the  tremor.  These  seis  nometers  were  the  same  instruments  used  at  the 
Hal  let's  Point  explosion.  They  differed  from  each  other  only  in  the  optical  power  of 
the  telescope,  that  designated  A  in  the  table  having  a  magnifying  power  of  6,  and 
that  marked  B  of  12. 

A  fuze  in  the  electrical  circuit  which  fired  the  torpedo  was  bedded  in  the  cartridge 
of  a  field-gun  directed  toward  the  observers,  and  as  a  very  powerful  battery  was 
used,  the  two  explosions  were  absolutely  simultaneous.  A  third  observer,  holding 
in  his  band  a  key  which  closed  the  circuit  of  both  registers,  observed  the  muzzle 
of  this  gun  with  a  good  telescope,  aud  recorded  the  flash  electrically  with  precision. 
The  observers  were  all  officers  of  the  Corps  of  Engineers  accustomed  to  delicate  ob- 
servations.   The  distance  traversed  by  the  shock  was  measured  by  triangulatiou. 

Ths  observations  of  September  6  aud  September  12,  1877,  marked  7  to  12,  and  suf- 
ficiently explained  in  the  foregoing  table,  answered  the  query  relative  to  optical 
power  decisively  in  the  affirmative,  and,  as  may  be  seen  from  the  table,  the  earlier  ob- 
servations singly  an  J  collectively  suggest  the  same  conclusion.  The  mean  velocity 
given  by  the  six  observations  with  type  A  is  4,225  feet  per  second,  while  that  given 
by  the  same  number  with  type  B  is  7,475  feet  per  second.  There  can,  therefore,  be 
no  doubt  that  the  first  tremor  of  the  mercury  is  of  too  feeble  intensity  to  be  detected 
with  a  magnifying  power  of  6.  Hence,  as  the  first  tremor  determines  the  true  rate 
of  transmission  of  the  shock,  the  rejection  of  all  the  observations  made  with  type  A 
follows  as  a  matter  of  course.  They  are  valuable  as  exhibiting  the  rate  of  advance 
of  waves  having  a  certain  intensity,  bnt  they  do  not  reveal  the  velocity  of  the  lead- 
ing tremor.  Indeed,  it  is  not  impossible  that  a  power  above  12  might  have  detected 
a  still  earlier  tremor,  or,  in  other  words,  have  indicated  velocities  of  transmission 
exceeding  those  in  the  table. 

These  conclusions  are  so  novel  and  important  that  certain  additional  evidence  will 
be  given,  furnished  by  the  notes  of  the  observers  recorded  at  the  time  and  without 
consultation. 

Lieutenant  Leach,  using  a  power  of  12,  recorded  of  the  second  observation  of  Sep- 
tember 12  (No.  12),  "The  gunpowder  wave  was  peculiar,  in  having  a  much  more 
gradual  increase  than  has  been  observed  in  dynamite  shocks.  I  should  say  it  was  at 
least  two  secouds  in  attaining  a  maximum,  whereas  the  dynamite  usually  reaches  its 
maximum  in  a  very  small  fraction  of  a  second." 

Lieutenant  Griffin,  who  used  a  power  of  6,  recorded  of  the  same  shock  (No.  11), 
"  The  gunpowder  disturbance  remained  constant  for  a  perceptible  interval,  instead 
of  immediately  decreasing,  as  is  the  case  with  dynamite." 

It  will  be  noticed  that  the  shock  of  October  10,  1876  (No.  6),  was  caused  by  the  ex- 
plosion of  70  ponnds  of  gunpowder — the  same  charge  which  was  fired  on  September 
12,  1877,  and  to  which  these  records  refer — but  that  the  duration  of  the  tremor  was 
much  less.  The  reason  is  that  the  initial  earth  waves  were  far  more  violent  in  the 
latter  case,  when  the  torpedo  lay  on  the  bottom  in  30  feet  of  water,  than  in  the  for- 
mer, when  the  charge  was  only  submerged  5  feet  in  water  13  feet  deep,  and  thus  ex- 
pended mnch  of  its  energy  in  throwing  a  huge  jet  of  water  330  feet  into  the  air. 

Thus  it  will  be  seen  that  these  records,  and  the  velocities  observed  on  the  two  days, 
ail  tend  to  confirm  the  idea  that  a  slow-burning  explosive,  like  gunpowder,  generates 
a  series  of  gradually  increasing  tremors  which,  at  a  distauce  of  a  mile,  are  at  first 
quite  invisible  with  the  less  sensitive  seismometer  ;  and  are  ouly  detected  by  it  when 
near  their  maximum  inteusity.  If  Lieutenant  Leach's  estimate  of  time  for  the  arri- 
val of  the  maximum  wave  be  accepted,  we  have,  therefore,  for  the  tint  mile : 

C  Power  of  12  gives  8,415  feet  per  second. 
Deep  torpedo  I  Power  of  6  gives  5,559  feet  per  second. 
(70  pounds.)  \  Estimated  minimum^  f  d 

V.     power  gives  )  f  r 
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Without  wishing  to  attach  undue  weight  to  these  records,  they  appear  to  me  tq 
suggest  a  possible  explanation  of  the  discrepancies  between  the  results  obtained  by 
Mr.  Mallet  and  myself.    •    •    • 

As  to  the  second  query,  Whether  the  rate  varies  with  the  intensity  of  the  initial 
shock  the  data,  although  less  decisive,  certainly  suggests  an  affirmative  answer. 
The  evidence  afforded  by  No.  6  and  No.  11  has  been  already  pointed  out.  For  a  power 
of  12  the  table  shows  that  for  the  first  mile  : 

400  pounds  of  dynamite  give  8,814  feet  per  second. 

200  pounds  of  dynamite  give  8,730  feet  per  second. 
70  pounds  of  powder  (deep),  8,415  feet  per  second. 

If  it  be  admitted  also  that  the  velocity  of  the  wave  diminishes  with  its  advance, 
all  the  data  become  accordant.    Thus : 

200  pounds  of  dynamite  give  for  1  u  ile,  8,730  feet  per  second. 
200  pounds  of  dynamite  give  for  5  miles.  5,280  feet  per  second. 
50,000  pounds  of  dynamite  give  for  8  miles,  8,300  feet  per  second. 
50,000  pounds  of  dynamite  give  for  13^  miles,  5,300  feet  per  second. 

In  fine,  I  believe  that  the  following  general  conclusions  are  suggested  by  these 
measurements :  (1)  A  high  magnifying  power  of  telescope  is  essential  iu  seismomerric 
observations.  (2)  The  more  violent  the  initial  shock  the  higher  is  the  velocity  of 
transmission.  (3)  This  velocity  diminishes  as  the  general  wave  advances.  (4)  The 
movements  of  the  earth's  crust  are  complex,  consisting  of  many  short  waves,  first  in- 
creasing and  then  decreasing  in  amplitude ;  and,  with  a  detonating  explosive,  the 
interval  between  the  first  wave  and  the  maximum  wave,  at  any  station,  is  shorter 
than  with  a  slow-burning  explosive. 

•  ••»••• 

In  fine,  my  own  opinion  is  that  in  this,  as  in  all  physical  investigations,  the  more 
thoroughly  the  ground  is  covered  the  greater  will  be  the  number  of  important  facts 
developed ;  and  that  complex  rather  than  simple  phenomena  should  be  expected.  It 
is  quite  impossible  to  ascribe  the  discrepancy  between  Mr.  Mallet's  results  and  those 
here  described  to  inaccuracy  of  observation.  Differences  in  the  material  traversed 
by  the  waves  and  in  the  method  of  observing  may  possibly  explain  them. 


C— SeISMOGRAPHIC  OBSERVATIONS  AT  ASTORIA. 
[Report  of  Capt  J.  G.  D.  Knight,  Corps  of  Engineer*.] 

I  have  to  report  the  following  duties  performed  by  me  in  connection  with  eeismo. 
graphic  observations  of  the  explosion  at  Flood  Rock,  October  10,  1885. 

In  compliance  with  S.  O.  No.  151,  current  series,  from  Headquarters  Corps  of  En- 
gineers, U.  S.  A.,  on  September  29, 1885, 1  examined  and  reported  upon  the  suitability 
as  observation  stations  of  Patchogne,  Babylon,  and  Springfield,  on  the  Long  Island 
Railway. 

I  prepared  four  sets  of  telescopes  used  by  the  observation  parties  at  Patchogne, 
Bay  Shore,  Pearsall's  and  the  astronomical  observatory  at  Willets  Point.  The  ar- 
rangement was  in  principle  that  used  for  observing  at  Springfield  Junction,  L.  I., 
the  effect  of  the  explosion  at  Hallett's  Point,  September  24,  1876,  consisting  of  two 
telescopes,  the  eve-piece  of  one  removed  and  the  image  of  its  cross  hairs  reflected  by 
an  artificial  honzon  through  the  other  telescope  to  the  observer.  The  magnifying 
powers  of  the  observing  telescopes  were  respectively  nineteen,  eighteen,  fourteen  ana 
fourteen,  as  determined  to  the  nearest  unit  by  observing  with  the  unaided  eye  the 
number  of  divisions  on  a  stadia  covered  by  one  or  more  divisions  of  the  same  as  seen 
with  the  other  eye  assisted  by  the  telescope  in  question. 

I  prepared  crude  seismographs  of  three  forms,  which  were  set  up  in  the  vicinity  of 
Flood  Kock :  (I)  after  the  design  of  Mr.  Robert  Mallet,  white  pine  cylinders  all  4 
inches  in  length,  1.5,  1.0,  0.75,  0.50,  and  0.37  inches  in  diameter.  The  latter  were 
blown  down  and  hence  not  used,  and  difficulty  was  experienced  in  one  case  in  trying 
to  make  the  next  smaller  size  stand.  These  cylinders  rested  on  wooden  strips  ia 
inches  long,  \\  inches  high  and  1£  inches  wide,  partially  imbedded  in  sand  to  prevent 
movement  of  cylinders  after  having  beeu  overturned.  It  would  have  been  better 
had  each  cylinder  rested  on  a  shorter  cylinder  of  equal  diameter  with  its  own,  the 
shorter  cylinder  securely  fastened  to  the  strip,  and  the  sand  brought  up  to  the  level 
of  the  top  of  the  shorter  cylinder  to  prevent  movement  of  cylinders  also,  in  cases 
where  they  fell  on  the  strips :  (2)  flat  blocks  hollowed  out  in  the  middle  to  hold  mer- 
cury, with  radial  grooves  falling  as  they  left  the  bowl  and  ending  in  cylindrical  holes, 
the  latter  and  the  inclination  of  the  grooves  to  prevent  the  return  to  the  central  reser- 
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voir  of  mercury  once  ejected  therefrom :  (3)  iron  wires  21  inches  long  and  one-tenth  .  oi 
an  inch  in  diameter,  pointed  at  top,  fastened  in  blocks  at  the  bottom,  each  wire 
weighted  with  two  leaden  bnllets  one-half  inch  in  diameter,  touching  one  another  1 
inch  from  top  of  wire.  It  was  proposed  to  have  the  points  mark  any  motion  communi- 
cated to  them  in  parafflne;  but  the  latter  having  been  found  too  hard,  a  mixture  of 
lard  and  tallow  was  countersunk  in  a  block  supported  above  the  wire  of  one  seis- 
mograph, and,  owing  to  an  accident,  lard  alone  above  the  wire  of  the  other.  A  score 
of  i  inch  was  registered  on  the  first,  set  up  on  the  Hallet's  Poiut  light-tower ;  and  one 
of  about  $  inch  on  the  second,  at  station  VI  (see  Plate  III) ;  but  when  taking  the 
instruments  to  pieces  for  repacking  I  failed  to  note  the  azimuth  of  the  scores. 

On  Plate  III  is  marked  the  locations  at  which  these  three  forms  of  seismographs 
were  set  up.  At  station  I  on  the  light-tower,  256  feet  high,  the  superintendent  in 
charge  kindly  placed  one  of  each  form.  The  others  of  type  II,  two  in  number,  were 
set  up  at  points  "  M  ;"  and  one  of  type  III,  at  the  point  "  W."  At  other  stations 
only  type  I  was  used.  Station  Vy  was  used  at  the  last  moment,  in  the  hope  of  being 
able  with  impromptu  means  to  approximately  determine  the  height  to  which  the 
water  was  raised  by  the  explosion.  The  greatest  height  observed  was  estimated  to 
be  286  feet. 

All  stations  other  than  numbers  I  and  VII  were  on  a  filling  of  from  3  to  6  feet  of 
earth  over  marsh-sod. 

The  results  obtained  by  the  seismographs  of  types  I  and  II  are  shown  on  Plate  II. 
On  this  is  represented  each  instrument  as  it  would  be  if  revolved  in  a  horizontal 
plane  until  the  plotted  magnetic  bearings  of  Flood  Rock  flagstaff,  as  determined  at 
each  station,  coincide :  distances  given  are  from  this  staff.  When  multiplied  by  ten 
grains  the  figures  on  the  mercury  seismographs  will  give  the  amount  of  mercury 
found  in  the  corresponding  holes.  Cylinders  marked  with  a  cross  remained  standing 
after  the  explosion.  On  page  612,  vol.  VII,  Encyclopedia  Britannica,  9th  edition,  is 
given  Professor  Hanghton's  approximate  formula  for  determining,  with  the  aid  of  the 
seismograph  of  type  I,  the  velocity  of  the  earth  wave : 

156*  +  16a* 


i>»  =  —  -^~-  —  9y/a*  +  &»  (1-cos  0) 


where  a  is  the  altitude  and  &  the  diameter  of  the  base  of  the  cylinder,  and  6  the  an^le 
formed  by  the  side  and  a  line  drawn  through  the  center  of  gravity  to  the  extremity 
of  the  base.  Applying  this  to  the  various  cylinders  used,  it  is  found  that  velocities 
of  3.6,  2.4,  18,  and  1.2  feet  per  second  are  necessary  to  overturn  the  cylinders  of  the 
four  larger  sizes. 

I  fail  to  see  what  inference  can  be  drawn  from  the  results,  as  plotted ;  cylinders  of 
larger  sizes  fell,  while  smaller  ones  remained  standing ;  and  the  directions  in  which 
those  which  fell  rested  after  so  doing  vary,  though  the  motion  of  the  light-tower 
doubtless  rendered  registers  of  seismographs  thereon  discordant  with  those  of  others 
on  terra  firma.  The  two  mercury  seismographs  not  on  the  tower  harmonize  to  some 
extent,  in  showiug  a  flow  of  mercury  in  directions  at  right  angles  to  the  direction  of 
Flood  Rock  from  their  stations. 


D. — Determination  op  the  instant  of  explosion. 

[Report  of  Capt  Thomas  N.  Bailey,  Corps  of  Engineers.  1 

I  have  the  honor  to  submit  the  following  report  concerning  time  determinations, 
in  connection  with  seismoscopic  observations  on  the  occasion  of  the  recent  explosion 
at  Flood  Rock. 

As  all  the  observing  stations  nnder  your  charge,  except  Willets  Point,  were  con- 
nected by  telegraph  with  Astoria,  the  measurement  of  the  iuforval  between  the  time 
of  explosion  and  the  time  of  arrival  of  the  shock  at  the  former  stations  required 
simply  the  difference  of  readings  recorded  by  special  Morse  registers  at  each  station. 
At  Willets  Point  it  was  necessary  to  determine  this  interval  by  comparisons  of  chrono- 
meters ;  one  being  transported  to.  and  from  Astoria  and  compared,  before  and  after 
the  explosion,  with  another  chronometer  at  Willets  Point.  The  chronometer  used  at 
Willets  Point  was  Lukens  No.  141,  the  standard  of  the  observatory.  The  astronomi- 
cal work  of  the  season  just  terminating  shows  that  its  rate  has  been  reasonably 
uniform  for  five  months. 

The  chronometer  transported  and  used  at  Astoria  was  Negus  No.  1,499,  which  had 
been  selected  from  others  on  account  of  its  uniformity  of  rate  shown  by  daily  com- 
parisons with  the  Lukens  since  September  25,  1885.  Both  of  these  were  sidereal 
chronometers  supplied  with  the  Negus  break-circuit  attachment. 
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Lieutenants  Chittenden  and  Taylor,  Corps  of  Engineers,  determined  the  error  of 
the  Lukens  by  astronomical  observations  taken  on  the  night  preceding  and  on  the 
night  following  the  explosion.  The  Buff  and  Berger  transit  (focal  length  39  inches, 
clear  aperture  3  inches)  and  the  Hipp  chronoraph  were  used. 

Time  results. 


I  October  9.     October  1ft. 


I 


Number  of  time  stars 6  7 

Value  of  e +1.55  +L54 

Value  of  a ■  —0.88  —tit 

Lakens  slow,  seconds 00.88  CLB 

At  sidereal  time,  hours 20. 76  '  30, 01 


The  comparispus  of  Lukens  with  Negus  were  made  by  ear,  direct,  and  also  through 
a  third  chronometer  as  a  check. 
The  following  were  the  last  comparison  before  and  the  first  one  after  the  explosion  : 

Sidereal  tbs* 

October  9,  Negus  fast  of  Lakens,  28.2  seconds  at ITh.  43m. 

October  10,  Negus  fast  of  Lukens,  31.5  seconds  at 15b.  45m. 

The  interval  between  the  explosion  and  the  last  comparison  was  about  three  hoars* 

In  transporting  the  Negus,  the  nsnal  precautions  were  taken  to  avoid  as  tar  as 
practicable  a  disturbance  of  rate.  Comparisons  before  and  subsequent  to  the  explo- 
sion show  that  its  rate  was  not  sensibly  affected  by  its  transportation. 

The  key  record  of  explosion  was  at  12h.  35m.  54.8s.  Negus  chronometer  time. 
From  the  foregoing  data  we  have  the  following  computed  results : 

Rate  of  Lnkens,  October  9-10;  0.039  second  per  hour,  losing. 

Rate  of  Negus  on  Lukens,  October  9-10 ;  0.150  second  per  hour,  gaining 

Lukens  time  of  explosion,  12h  35m  23.8»,  October  10. 

Mean  solar  time  of  explosion,  75th  meridian,  llb.  13m.  50.2s,  October  10. 

In  this  last  result,  the  longitude  of  Willets  Point  enters  with  full  weight ;  that  used 
was  4h.  55m.  07.6V.  west  from  Greenwich. 

About  one  hour  after  the  explosion  Professor  Waldo,  of  Yale,  kindly  furnished  me 
with  the  following  comparisons  taken  by  him  between  his  watch  and  oar  Negus  No. 
1499. 

The  watch  indicated  75th  meridian  mean  time,  and  the  Professor  writes:  "  I  assume 
that  niy  watch's  error  was  not  over  one  second." 

Negus  1499.  Watch. 

13*148*  46.5*.  =  12  96™  30.0«. 
I3h  49»  16.5».  =  12  27™  00.0«. 

From  the  above  comparisons  may  be  deduced  llh.  13m.  503*  as  the  75th  meridian 
mean  time  of  explosion  ;  thus  giving  an  interesting  and  independent  cheek  on  the 
suit  previously  deduced  from  our  own  direct  observations. 


E.— PHOTOGRAPIIS  TAKEN  AT  ASTORIA. 
f  Report  of  First  Lieut.  J.  L.  Lusk,  Corps  of  Engineers.] 

I  have  the  honor  to  submit  the  following  report  upon  the  work  of  the  photographic 
laboratory  in  connection  with  the  explosion  of  Flood  Rock  on  October  10.  1885. 

At  the  time  orders  were  received  to  prepare  to  take  views  of  the  explosion  there 
were  in  the  laboratory  only  two  cameras  suitable  for  that  purpose.  Two  others  wore 
kindly  loaned;  one  by  £.  &  H.  T.  Anthony  &  Co.,  the  other  by  Mr.  Jacob  Wieners, 
jr.,  of  College  Point,  Longlslaud. 

Three  of  the  available  cameras  were  fitted  with  light  drop  shutters,  each  supported 
by  a  thread  attached  to  a  fuze.  The  fuze  was  so  placed  iu  an  electrical  circuit  that 
the  closing  of  a  key  would  explode  it  and  thus  break  the  thread  and  drop  the  shutter. 
The  fourth  camera  was  fitted  with  a  Prosoh  shutter,  arranged  to  expose  the  plate  on 
the  pulling  of  a  delicate  trigger. 

On  reaching  Astoria  on  the  morning  of  the  explosion  a  reconuoissance  was  made 
to  determine  whether  or  not  a  better  point  of  view  could  be  found  than  the  one  pro- 
visionally adopted :  i.  e.,  the  firing  point.    The  latter  presented  an  unobstructed  view 
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of  the  area  to  be  photographed,  and  allowed  the  use  of  short  and  easily  protected 
electrical  circuits.  Its  sole  disadvantage  lay  in  its  nearness  to  Flood  Rock,  which,  it 
was  known,  wonld  render  it  impossible  to  catch  a  view  of  both  ends  of  the  disturbed 
water  on  one  plate.  The  only  other  practicable  position  at  Astoria  was  on  a  roof,  of 
the  use  of  which  I  had  the  refusal,  where  the  vibration  dne  to  the  explosion  wonld 
probably  have  interfered  with  the  action  of  the  shutters.  The  firing  point  was  accord- 
ingly adopted  ;  and  in  order  to  best  show  the  progress  of  the  explosion,  the  cameras 
were  so  placed  and  adjusted  that  each  plate  would  show  the  northeast  end  of  the 
disturbed  area.  The  four  instruments  were  placed  in  line  abont  1,130  feet  from  the 
tall  hoisting-frame  on  Flood  Rock,  and  each  was  focused  on  the  frame. 

Numbering  the  cameras  in  order  from  left  to  right,  the  fuze  of  No.  1  was  so  con- 
nected with  the  firing  circnit  of  the  mine  as  to  be  exploded  by  the  same  key  and  the 
same  action  of  closing,  a  short  delay  being  effected  (1)  by  causing  the  moving  part  of 
the  key  to  traverse  a  slightly  greater  arc  in  closing  the  camera  circuit  than  in  com- 
pleting that  to  the  mine ;  and  (2)  by  the  interposition  of  a  relay.  Nos.  2  and  3  were 
arranged  to  be  fired  at  will  by  an  independent  key,  the  time  of  makiug  and  breaking 
each  circuit  being  recorded  on  a  chronograph  register,  as  was  the  case  with  No.  1. 
No.  4  was  not  connected  with  the  chronograph.  Nos.  1,  3,  and  4  gave  satisfactory 
views  of  the  explosion  ;  while  the  plate  in  No.  2  was  not  exposed,  due  to  some  irregu- 
larity in  the  explosion  of  the  fuze,  which  blew  the  thread  violently  forward  and 
jammed  it  in  a  crevice  of  the  shutter- case. 

Exposure  No.  1,  made  at  about  0.2  seconds  after  the  closing  of  the  mine  circuit, 
shows  that  the  camera  itself  was  steady  at  that  instant,  but  that  the  earth  wave  had 
reached  a  point  not  more  than  175  feet  distant.  Exposure  No.  3,  at  0.6  seconds  after 
closing  the  mine  circuit,  shows  that  the  camera  was  steady  and  that  the  more  violent 
portion  of  the  earth  wave  had  passed.  Exposure  No.  4  shows  the  hoisting-frame  lifted 
about  30  feet  into  the  air,  and  the  tallest  Jet  with  a  height  of  160  feet.  There  was  a 
marked  increase  in  the  height  of  the  jets  after  the  exposure  of  No.  4,  the  last  avail- 
able plate. 

As  soon  as  practicable  after  the  explosion  the  absolute  lengths  of  the  exposures 
were  measured  by  Professor  Pickering's  method  of  photographing  a  freely  falling  sil- 
vered ball.    The  results  are : 

For  No.  1,  0.034  seconds. 
For  No.  3,  0.05  seconds. 
For  No.  4,  0.02  seconds. 

A  comparison  of  the  views  taken  with  one  obtained  by  Lieut.  John  Millie,  Corps  of 
Engineers,  from  the  top  of  the  electric-light  tower  at  Hell  Gate,  indicates  that  most 
of  the  tall  jets  rose  in  a  fringe  closely  surrounding  the  unsubmerged  part  of  the  rook, 
and  extending  out  not  farther  than  the  12-foot  contour,  as  shown  on  the  map  con- 
tained in  the  report  of  the  Chief  of  Engineers  for  1882. 

It  is  a  matter  of  regret  that  the  stock  of  cameras  fitted  for  work  of  the  kind  under 
consideration  was  so  limited  as  to  prevent  the  securing  of  at  least  six  views  of  the 
-water  in  motion. 

Other  views  were  taken  showing  the  appearance  of  Flood  Rock  before  and  after  the 
mine  was  fired ;  the  best  of  these,  with  the  three  views  of  the  explosion,  constitute  a 
set  of  five  negatives,  prints  from  which  have  been  submitted  to  the  Battalion  com- 
mander. 


£  6. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK, 

Newtown  Creek  is  a  sluggish  stream,  about  4  miles  long,  running 
through  the  eastern  part  of  Brooklyn  and  emptying  into  the  East  Eiver 
opposite  Thirty-fourth  street,  New  York. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12£  feet  at  low  water,  from  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  being  about 
240  feet.  Thence  it  gradually  decreased  in  width  and  depth,  until  at 
the  head  of  navigation,  where  Metropolitan  avenue  crosses  it,  there  was 
a  low-water  depth  of  about  4  feet  and  a  width  of  about  100  feet. 

A  survey  of  this  creek  with  a  view  to  its  improvement  was  ordered 
by  act  of  Congress  approved  March  3, 1879,  and  was  made  under  Gen- 
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eral  Newton's  directiou,  and  reported  upou  by  him  January  3L,  1880- 
The  project  which  he  presented  provided  for  dredging  a  channel  from 
the  month  of  the  creek  to  Vernon  Avenue  Bridge,  200  feet  wide  and  from 
18  to  21  feet  deep  at  low  water,  requiring  the  removal  of  145,000  cnbic 
yards  of  material  chiefly  mud,  the  cost  of  which  was  estimated  at  §36,250. 

Work  uuder  this  project  was  begun  in  1880,  but  by  reason  of  in- 
increased  cost  of  dredging,  the  estimated  cost  was  increased  to  $44,050. 

Under  act  of  Congress  passed  August  2,  18S2,  another  survey  wag 
made  under  direction  of  Major  Gillespie,  whose  report  is  dated  Decem- 
ber 26, 18S3.  His  project  provided  for  carrying  the  improvement  from 
the  Vernon  Avenue  Bridge  up  to  the  head  of  navigation  in  both 
branches  of  the  creek.  The  estimated  cost  for  executing  this  project 
was  as  follows: 

To  excavate  a  channel  18  feet  deep  and  175  feet  wide,  from  Vernon  Avenue 
Bridge*  to  the  Central  Oil  Works,  143,500  cubic  yards  excavation,  at  30 
cent* ". $43,050 

Thence,  15  feet  deep  and  from  125  to  150  feet  wide,  to  Queens  Connty  Oil 

Works,  101,600  cubic  yards  excavation,  at  35  cents 35,569 

Thence,  12  feet  deep  and  from  125  to  150  feet  wide,  to  Nichols  Chemical 
Works,  52,600  cubic  yards  excavation,  at  40  cents SI,  fttu 

Thence,  10  feet  deep  and  from  100  to  125  feet  wide,  to  the  heads  of  naviga- 
tion on  both  branches,  231,600  cnbic  yards  excavation,  at  40  cents 92,640 

Contingencies  — 19,229 

211,519 
To  which  must  be  added  the  revised  estimate  for  work  below  Vernon  Avenne 
Bridge,  before  given - 44,050 

Total  estimated  cost  of  improving  Newtown  Creek 255,569 

Up  to  Jnne  30,  1&86,  $45,000  of  this  amouut  had  been  appropriated ; 
and,  with  it,  the  channel  below  the  Vernon  Avenne  Bridge  had  been 
given  a  depth  of  18  feet,  with  a  width  varying  from  75  feet  at  the 
bridge  to  150  feet  at  the  mouth  of  the  creek ;  and  channels  10  feet  deep 
and  from  50  to  200  feet  in  width  had  been  dredged  from  Covert's  Dock 
np  to  the  bridge  at  Metropolitan  avenue  and  Grand  street  on  the  west 
branch,  and  to  Grand  Street  Bridge  on  the  east  branch,  the  distances 
being  about  3,000  and  1,000  feet,  respectively. 

The  act  of  Congress  approved  August  5,  1886,  appropriated  $37,500 
for  the  improvement,  but  directed  that  $9,375  shonld  be  expended  on 
the  west  branch  between  Maspeth  avenue  (Covert's  Dock)  and  what  is 
called  the  Dual  Bridge,  at  Grand  street  and  Metropolitan  avenne ;  $9,375 
on  the  main  branch  between  easterly  Grand  Street  Bridge  and  Metro- 
politan avenue;  and  the  balance  on  the  lower  end  from  Maspeth  avenue 
to  the  mouth. 

The  two  former  amounts  will  be  applied  as  directed,  and  the  remain- 
der of  this  .appropriation,  as  well  as  the  remainder  of  the  appropriation 
of  August  5,  1884,  will  be  applied  to  widening  the  channel  below  Ver- 
non Avenue  Bridge,  to  widening  and  straightening  the  approaches  to 
the  Penny  Bridge,  where  very  awkward  bends  occur;  and,  finally,  to 
beginning  the  improvement  up  stream  from  Vernon  Avenue  Bridge. 

The  rise  and  fall  of  tide  in  the  creek  is  about  4.5  feet,  but  the  bed  of 
the  creek  has  no  natural  slope.  It  is  the  receptacle  for  all  the  refuse 
from  the  sewers,  factories,  refineries,  and  slaughter  houses  of  the  east 
of  Brooklyn.  Constant  deposits  are,  therefore,  forming  in  it,  especially 
at  the  upper  end,  from  these  causes  and  from  the  caving-in  of  the  un- 
protected banks,  which  consist  of  marsh  mud. 

To  remedy  this  difficulty  annual  dredging  will'  be  required  until  the 
banks  are  protected  by  bulkheads  throughout  their  whole  length. 
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The  commerce  of  the  creek  is  so  large  that  this  improvement  should 
be  pushed  at  least  3  miles  up  as  soou  as  possible;  and  $100,000  can  be 
well  applied  there  in  the  next  fiscal  year. 

No  statement  of  commerce  has  been  received  for  this  fiscal  year ; 
from  the  bridge  tender's  statement,  the  daily  average  of  times  the  draw 
is  opened  is  about  the  same  nnmber  as  last  year,  130. 

Many  of  the  ships  going  above  the  bridge  could  load  to  a  draught  of 
from  20  to  23  feet;  but  they  can  take  on  only  a  part  of  their  load  ^say 
to  16  feet  draught)  in  the  creek,  and  then  finish  it  at  the  wharves  in  deep- 
er water  in  the  Bast  River. 

AMOUNT8  APPROPRIATED. 


Date. 


Application. 


June  14, 1880 
Aug.  2,1882 
Julv  5, 1884 
Ang.    5,1886 


Dredging  below  Vernon  Avenue  Bridge 


Part  applied  above  Vernon  A  venae  Bridge. 
Total  


Amount. 


$10,000 
15,000 
20,000 
37,800 


82,500 


Amount  expended  to  end  of  year  ending  June  30, 1880,  $38,690.47. 


COMMERCIAL  STATISTICS. 

No  statement  of  the  commerce  of  Newtown  Creek  has  been  received  for  the  fiscal 
year  ending  Jnne  30,  1886,  but  a  complete  statement  may  be  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1884,  part  I,  Page  727. 

This  work  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  New 
York  City;  nearest  light-house,  Black  well's  Island  Light;  nearest  fort.  Fort  Colum- 
bus. 

Amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year  ending 
Jane  30,  1886,  $132,536,402.02. 

ORIGINAL  ESTIMATE. 

For  dredging  from  month  of  creek  to  head  of  navigation' $236, 340 

Contingencies 19, 229 

Total 255,569 


Money  statement 

July  1,  1885,  amonnt  available    f?,419  96 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 1,110  43 

July  1,  1886,  amount  available 6,309  53 

Amount  appropriated  by  act  approved  August  5,  1886 , 37, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 43  809  53 

(Amonnt  (estimated)  required  for  completion  of  existing  project 173, 069  00 
Amount  that  can  be  prof!  tably  expended  in  fiscal  year  ending  June  30, 1888  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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E7. 

IMPROVEMENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK. 

Governor's  Island  lies  opposite  the  Battery  at  New  York,  in  the  month 
of  the  Bast  River,  at  its  junction  with  the  harbor.  The  channel  on  the 
north  side  of  the  island  is  the  widest  and  deepest,  aud  may  be  called 
the  main  channel.  The  channel  between  Governor's  Island  and  the 
city  of  Brooklyn  is  known  as  Buttermilk  Channel. 

This  channel  is  obstructed  by  three  shoals. 

1.  A  mid -channel  shoal,  lying  above  and  northeasterly  of  Governor's 
f  aland,  which  originally  had  a  least  depth  of  9£  feet  over  it  at  mean  low 
water. 

2.  A  shoal  putting  out  from  Red  Hook  Point,  and  extending  np  the 
eastern  side  of  the  channel  to  the  entrance  of  the  Atlantic  Basin,  with 
a  least  depth  of  about  5  feet  over  it  at  mean  low  water. 

3.  A  shoal  putting  out  from  the  southern  side  of  Governor's  Island 
towards  the  Red  Hook  Shoal,  which  is  partly  dry  at  mean  low  water. 

A  crooked  channel  about  700  feet  wide  and  30  feet  deep  lies  between 
the  two  latter  shoals. 

Between  the  first-mentioned  shoal  and  Governor's  Island  to  the  west 
of  it  is  a  narrow  channel  with  26  feet  water  in  it,  and  between  this  shoal 
and  Brooklyn,  east  of  it,  there  was  originally  a  narrow  channel  of  the 
same  depth,  widened  now  to  about  900  feet. 

The  line  of  docks  aud  wharves  from  the  Brooklyn  Bridge  down  to 
the  mouth  of  the  Atlantic  Basin,  on  the  Brooklyn  side,  is  one  of  the 
most  important  in  New  York  Harbor ;  and  this  part  of  the  river,  ex- 
tending from  the  Brooklyn  Bridge  to  Governor's  Island,  is  regarded  by 
pilots  and  masters  of  vessels  as  the  most  difficult  place  in  New  York 
waters  to  carry  a  vessel  through  safely,  not  excepting  Hell  Gate  in  its 
present  condition,  on  account  of  the  enormous  traffic  passing  not  only  np 
and  down,  but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally,  in  passing  up 
and  down  this  part  of  the  East  River,  hug  the  New  York  side,  forcing 
the  larger  class  of  Sound  steamers,  ocean  steamers,  and  sea- going  ships 
in  tow  of  tugs,-to  keep  over  towards  the  shoal  at  the  upper  point  of 
Governor's  Island ;  and  if,  as  is  often  the  case,  these  large  vessels  are 
obliged  to  stop  in  order  to  avoid  collision  with  ferry-boats,  sloops,  and 
canal-boat  tows,  they  are  liable  to  drift  upon  this  shoal. 

Based  upon  the  representation  of  shipping  merchants  whose  business 
lay  along  the  Brooklyn  wharves  lying  between  Wall  Street  Ferry  and 
the  Atlantic  Basin,  a  survey  of  this  shoal  was  ordered  in  1872,  and  a 
project  for  its  improvement  was  adopted  in  1880. 

This  provided  for  the  removal,  to  a  depth  of  26  feet  at  mean  low  water, 
of  such  parts  of  the  eastern  side  of  the  shoal  as  came  within  850  feet 
of  the  Brooklyn  wharves. 

A  brief  history  of  this  improvement,  with  a  sketch,  will  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Part  I,  page 670. 

The  estimated  cost  of  this  improvement  was  $140,000,- which  provided 
for  the  removal  of  570,000  cubic  yards  of  material,  at  the  rate  of  23 
cents  per  cubic  yard,  with  12  per  cent,  for  contingencies. 

The  first  appropriation  for  this  work  was  made  June  14, 1880,  since 
which  time  other  appropriations  have  been  made  and  the  work  has  been 
carried  on  up  to  November  3, 1884,  during  which  time  466,276  cubic 
yards  of  material  have  been  removed ;  but  owing  to  the  distance  from 
the  place  of  excavation  to  the  place  where  the  dredged  material  had  to 
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be  dumped,  which  is  outside  of  Sandy  Hook,  a  distance  of  about  20 
miles,  the  prices  bid  for  the  work  have  been  more  than  50  per  cent, 
greater  than  had  been  anticipated,  and  the  estimated  cost  of  the  im- 
provement had  to  be  increased,  therefore,  to  $210,000,  of  which  $190,000 
had  been  appropriated  up  to  June  30,  1886. 

With  this  amount  the  channel  has  been  deepened  certainly  to  24  feet, 
and  it  is  believed  to  a  lull  depth  of  26  feet,  at  mean  low  water,  though 
this  has  not  yet  been  determined  by  actual  survey  over  the  proposed 
width  of  850  feet,  which  includes  the  original  crest  of  the  shoal,  so  that 
outside  of  the  lines  of  dredging  there  should  be  no  less  depth  than  17 
feet  at  mean  low  water.  But  the  last  survey,  made  in  June,  1884^ 
showed  that  a  material  shoaling  had  taken  place  on  parts  of  the  un- 
dredged  portions  of  the  shoal  since  the  first  work  was  done,  amounting 
at  that  time  to  about  37,000  cubic  yards  which  reduced  the  depths  on 
the  shoal  outside  of  the  line  of  dredging  to  13  feet  at  mean  low  water, 
instead  of  17,  as  it  should  have  been. 

This  shoaling  is  probably  due  to  the  fact  that  the  city  authorities 
have  a  scow  anchored  on  the  shoal,  to  which  tugs,  steam-lighters,  and 
small  steamers  transfer  their  ashes,  and  during  this  transfer  a  part  of 
the  ashes  falls  overboard  between  the  steamboat  and  the  scow. 

The  recommendation  was  made  in  my  last  annual  report  that  the 
width  of  this  channel  should  be  increased  from  850  to  1,150  feet,  unless, 
indeed,  it  was  decided  to  remove  the  whole  shoal  to  a  depth  of  26  feet; 
and  $50,000  was  recommended  for  beginning  the  further  widening  of 
the  channel. 

When  the  last  detailed  survey  of  this  shoal  was  made  in  June,  1884, 
it  appeared  that  the  excavation  of  about  336,057  cubic  yards  of  material 
would  be  required  for  the  removal  of  the  whole  shoal,  of  which  30,097 
cubic  yards  have  since  been  taken  out  under  a  contract  made  in  1884. 
This  would  leave  305,960  cubic  yards  yet  to  be  taken  out,  which  at  50 
cents  per  cubic  yard  would  cost  about  $150,000  without  contingencies. 

In  view,  however,  of  the  shoaling  which  has  occurred  here  during 
the  jii ogress  of  the  work,  judgiug  from  the  experiences  from  1880  to 
1884,  it  is  advisable  to  increase  this  estimate  by  $20,000,  making  a  total 
of  $170,000  required  for  the  removal  of  the  whole  shoal. 

The  large  and  increasing  traffic  of  this  part  of  the  river  certainly  war- 
rants the  removal  of  the  whole  shoal. 

The  appropriation  of  $56,250  made  by  act  of  Congress  approved  Au- 
gust 5, 1886,  will  be  applied  to  the  removal  of  the  shoal  by  dredging, 
aud  $50,000  is  asked  for  continuing  the  improvement  next  year. 

A  statement  of  the  commerce  of  Buttermilk  Channel  may  be  found 
in  the  Annual  Report  of  the  Chief  ot  Engineers  for  1884,  Part  I,  page 
703,  but  it  does  not  give  any  idea  of  the  passing  traffic  of  this  chanuel. 

Appropriations  for  the  improvement  of  Buttermilk  Channel,  New- 
York,  have  been  made  as  follows  : 


Date.  Application. 


June  14, 1880 
Mar.  3. 1881 
Aug.  2,  1882 
July  5. 1884 
Aug.    5, 1886 


Dredging 
do  . 

do  . 

do 

do. 


Total 

Amount  expended 


Amount. 


$60,000  00 
60,000  06 
60,000  00 
10,000  00 
56,250  00 


246.250  00 
189,775  08 


4G  E 
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This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City,  and  the  nearest  work  of  defense,  Fort  Columbus,  New  York  Harbor. 

Amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year  ending 
Jane  30,  1886,  $132,536,40-2.02. 

Money  statement. 

July  1,  1885,  amount  available $324  97 

July  1,  1886,  amount  available 324  97 

Amount  appropriated  by  act  approved  August  5,  1H86 56,250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 56, 574  97 

(Amount  (estimated)  required  for  completion  of  existing  project 113, 750  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1K&    50,000  CO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


£  8. 

IMPROVEMENT  OF  GOWANUS  BAY,  NEW  YORK. 

Gowanus  Bay,  which  is  a  part  of  New  York  Harbor,  lies  at  the  mouth 
of  Gowanus  Creek,  on  the  southwestern  side  of  the  city  of  Brooklyn. 
The  depth  of  water  in  the  channel  of  Gowanus  Bay  and  Creek  was 
originally  only  from  7  to  12  feet  at  mean  low  water,  which  was  wholly  in- 
sufficient for  the  wants  of  vessels  employed  in  the  commerce  of  the  dis- 
trict. A  survey  of  it  was  made  in  1880,  and  a  project  for  its  improve- 
ment was  submitted  in  January,  1881. 

This  was,  briefly,  to  dredge  a  channel  between  the  pier  lines  estab- 
lished by  the  commissioners  appointed  by  the  State  of  New  York  iu  1875, 
from  the  bay  up  the  creek  to  Hamilton  Avenue  Bridge,  18  feet  deep  at 
mean  low  water,  with  a  width  of  200  feet,  except  for  the  upper  few  hun- 
dred feet,  near  the  bridge,  where  the  width  was  to  be  gradually  reduced 
from  200  feet  to  100  feet.  The  total  length  of  the  proposed  channel  was 
about  9,000  feet.    The  estimate  for  the  improvement  was : 

530,000  cubic  yards  of  dredging,  at  30  cents  per  cnbic  yard $159, 000  00 

Contingencies 23*850  w 

Total 182, 830(0 

This  proposed  channel,  however,  did  not  coincide  with  the  natural 
channel  at  the  mouth  of  the  cieek,  for  the  pier  line  established  by  the 
commission  crossed  the  natural  chanuel  at  that  point,  and  the  land  under 
water  inside  ot  it  had  become  private  property. 

The  owners  of  this  property,  Messrs.  Beard  &  Robinson,  were  anx- 
ious, nevertheless,  to  have  the  natural  channel  improved,  instead  of 
having  the  new  one  formed  outside  of  the  established  pier  line;  but  as 
this  could  not  be  done  unless  they  surrendered  their  right  to  build  out  to 
the  pier  line,  they  signed  a  paper  relinquishing  their  right  to  build  oat 
piers  which  should  interfere  with  tbe  channel  so  long  as  that  channel 
should  exist :  and  the  Maritime  Association  of  New  York  at  the  same 
time  petitioned  that  the  old  channel  should  be  kept  open.  As  improv- 
ing this  channel  alone  would  not,  however,  help  the  wharves  on  the  op- 
posite or  southerly  side  of  the  creek,  General  Newton  recommended 
that  the  natural  channel  should  be  dredged  from  the  Hamilton  A  venae 
Bridge  down  to  the  southwest  corner  of  the  Erie  Basin  ;  and  that  from 
that  point  two  channels  should  be  dredged,  oue  runniug  northerly  along 
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the  west  side  of  the  Erie  Basin  to  deep  water  near  Red  Hook ;  and  the 
other,  running  southerly  aloug  the  wharves  on  the  south  side  of  the 
bay,  towards  Bay  Ridge. 

Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water.  This  project  required  for  its  execution  a  larger  amount 
of  work  than  the  original  scheme  called  for,  namely : 

The  excavation  of  583,530  cubic  yards  of  material,  which  at  30  cents  per 

cubic  yard,  would  cost  $175,059  00 

Contingencies,  10  per  ceut 17, 505  90 

Total 192,564  90 

The  legal  measures  necessary  for  securing  the  right  of  way  across 
Beard  &  Robinson's  property,  at  the  mouth'  of  the  creek,  were  not 
completed  satisfactorily  until  May,  1883,  and  therefore  no  work  was 
done  across  the  ground  in  question,  although  a  channel  100  feet  wide 
had  been  dredged  up  to  this  point  from  Red  Hook  and  up  the  creek  for 
about  2,000  feet,  and  the  southern  chanuel  running  towards  Bay  Ridge 
had  been  begun. 

No  appropiiation  for  this  work  has  been  made  since  that  of  July  5, 
1884,  and  no  work  has  been  done  upon  it  since  December  20, 1884.  At 
that  time  the  condition  of  the  channels  was  as  follows: 

What  maybe  called  the  Red  Hook  Channel,  running  around  the  Erie 
Basin  to  the  mouth  of  the  creek,  had  been  completed  for  its  full  width 
and  depth,  and  the  chanuel  of  the  creek  bad  been  wideued  to  200  feet 
and  had  been  carried  about  half  way  up  the  creek  to  a  point  2,100  feet 
below  the  Hamilton  Avenue  Bridge.  What  may  be  termed  the  Bay 
Ridge  Channel,  lying  south  of  the  mouth  of  the  creek,  had  been  begun 
at  its  outer  or  southern  end  and  had  been  carried  up  with  full  depth  and 
width  to  a  point  2,000  feet  south  of  the  mouth  of  the  creek. 

The  following  work  yet  remains  to  be  done  under  the  oiiginal  project: 
The  completion  of  the  channel  up  the  creek  2,100  feet  to  Hamilton  Ave- 
nue Bridge,  and  the  extension  of  the  Southern  or  Bay  Ridge  Channel 
up  2,000  feet  further  northward,  so  as  to  connect  with  the  Red  Hook 
Channel  at  the  mouth  of  the  creek. 

A  sketch  of  the  condition  of  this  improvement  June  30,  1885,  may  be 
found  in  the  Annual  Report  of  Chief  of  Engineers  for  1885,  page  672,. 
Part  I. 

Under  the  existing  estimate  of  $192,564.90,  only  $65,000  had  been 
appropriated  up  to  June  30,  1886. 

The  present  project  ought  to  be  completed.  For,  apart  from  the  com- 
merce done  up  the  creek  and  along  the  Erie  Basin,  the  channel  from  Bay 
Ridge  to  Red  Hook  is  serviceable  to  passing  vessels,  for  it  lies  in  a 
bight  in  which  it  is  stated  not  only  that  there  is  a  much  longer  slack- 
water  than  in  the  main  channel  outside  of  the  Red  Hook  Flats,  but  also 
that,  on  account  of  the  eddy  formed  by  the  bight,  the  tide  in  it  makes 
halt  an  hour  earlier  than  the  tide  in  the  main  channel,  and  all  tugs  and 
light-draught  vessels  take  advantage  of  this  (say  vessels  drawing  up  to  10 
feet  at  mean  low  water  and  15  feet  at  high  water).  So  soon  as  the  South 
Channel  is  deepened  to  18  feet  at  low  water  vessels  drawing  from  16  to 
20  feet  will  be  enabled  to  pass. 

It  is  very  desirable  that  enough  money  be  appropriated  to  complete 
this  improvement;  $50,000  could  be  profitably  expended  upon  it  in  the 
next  fiscal  year. 

A  statement  of  the  commerce  will  be  found,  from  1880  to  1884,  in  the 
Annual  Report  of  Chief  of  Engineers  for  1884,  Part  I,  page  707,  which 
gives  a  fair  statement  of  the  commerce  of  the  district;  but  it  is  very 
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difficult  to  obtain  accurate  figures,  especially  as  regards  the  passing 
commerce  I  have  called  attention  to. 

There  is  a  slight  shoaling  arouud  the  southwest  corner  of  the  Erie 
Basin,  which  will  be  further  examined  and  if  necessary  redredged. 

APPROPRIATIONS. 


Date*  Application.  Amount 


Iter.  30, 1881 
Aur.  2,1882 
July  M884 
Aug.    5,1886 


Dredging $40,000  00 

....do 20,000  00 

....do 5,000  00 

....do !  7,50000 

72,50000 

I 

Amount  expended i      64,832  20 


Gowanus  Bay  is  in  the  collection  district  of  New  York  City.  Nearest  light,  Bobbins 
Beef. 

Nearest  work  of  defense,  the  fort  on  Governor's  Island,  1  mile  to  the  northward. 

Amount  of  revenue  collected  at  the  port  of  New  York  during  fiscal  year  ending  June 
30,  1886,  $132,536,402.02. 

Money  statement. 

July  1,  1886,  amount  available $167  74 

July  1,  1886,  amount  available 167  74 

Amount  appropriated  by  act  approved  August  5,  1886 7, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7, 667  74. 

(  Amount  (estimated)  required  for  completion  of  existing  project. . 120, 064  90 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
)  Submitted  in  compliance  with  requirement  of  section  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 


£  9. 

IMPBOVEMENT  OF  GEDNEY'S  CHANNEL,  NEW  YOBK. 

Gedney's  Channel  is  the  main  channel  across  the  Ocean  Bar,  lying  at 
the  entrance  to  New  York  harbor,  about  3  miles  outside  of  Sandy  Hook 
and  east  by  north  from  it.  Sandy  Hook  lies  about  9  miles  outside  of 
and  nearly  south  from  the  Narrows,  which  is  the  name  given  to  the 
strait  separating  the  nearest  points  of  Long  Island  and  Staten  Island, 
and  the  Narrows  are  about  7  miles  south  from  the  Battery  at  the  lower 
end  of  the  city  of  New  York.  The  Narrows  are  about  1  mile  wide. 
That  part  of  New  York  Harbor  lying  outside  of  the  Narrows  is  com- 
monly known  as  the  Lower  Bay. 

From  the  Narrows  northward  to  New  York  City  there  is  no  water 
less  than  6  fathoms  (36  feet)  deep  in  the  maiu  channel. 

The  Lower  Bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  nothward  and  westward  of  a  line  drawn  from 
Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay  formed  by  Sandy  Hook,  the  adjacent 
Jersey  shore,  and  Staten  Island,  is  known  as  Baritan  Bay,  and  the 
southern  part  of  it  inside  of  the  peninsula  of  Sandy  Hook  is  known  as 
Sandy  Hook  Bay,  or  more  commonly  as  the  Horseshoe. 
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From  the  northeast  around  by  the  east  to  south-southeast,  the  Lower 
Bay  is  open  to  the  full  sweep  of  the  Atlantic  Ocean. 

From  the  Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles ;  but  the  shortest  distance  across  the  bay,  from  the  point  of  Sandy 
Hook  to  Coney  Island,  is  7  miles.  The  water  cross-section  on  this  line 
at  mean  low  water  is  about  790,000  square  feet,  through  which  the  mean 
velocity  is  stated  to  be  1.6  feet  per  second ;  but  the  maximum  velocities 
are  approximately  stated  to  be  twice  as  great  (Board  of  Engineers' 
Report  for  1884). 

At  the  Narrows  the  channel  is  about  1  mile  wide  and  70  feet  deep, 
with  depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  Main  Ship  Channel,  running  southward  to  a  point  about  1  mile  west 
of  the  upper  end  of  Sandy  Hook ;  thence  turning  at  right  angles  north- 
ward and  eastward  for  four  miles  to  the  head  of  Gedney's  Channel ;  and 
thence  through  Gedney's  Channel  east  to  the  deep  waters  of  the  ocean. 

But  along  and  inside  the  above  mentioned  cross-section  of  7  miles 
between  Sandy  Hook  and  Coney  Island  there  is  a  bar  with  five  distinct 
channels  runniug  through  it  seaward  and  eastward,  of  varying  depths. 

They  lie  in  the  followiug  order,  beginning  at  the  northward: 

1.  The  Coney  Island  Channel. — In  which  the  navigable  depth  at  mean 
low  water  is  10  feet. 

2.  The  Fourteen-Foot  Channel. — In  which  the  navigable  depth  at  mean 
low  water  is  15  feet. 

3.  The  East  Channel. — In  which  the  navigable  depth  of  water  is  19  feet. 

4.  The  Swash  Channel. — Through  which  23  feet  can  be  carried  at  mean 
low  water  in  a  narrow  channel,  but  in  which  are  two  lumps  over  which 
there  is  a  depth  of  only  21.9  feet. 

5.  The  Main  Ship- Channel. — In  which  24  feet  can  be  carried  through 
channels  with  lumps  in  them,  with  depths  of  23.3  feet  over  them  at 
mean  low  water. 

These  five  channels  are  separated  by  shoals  with  from  4  to  18  feet  of 
water  upon  them  at  mean  low  water. 

The  first  three  of  these  channels  head  directly  out  into  the  open  sea; 
but  the  two  latter  converge  into  an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sand}'  Hook,  which  has  a  depth  in  it  of  30  feet  of 
water,  and  over,  and  from  this  deep  area,  seaward  and  eastward  of  it, 
two  channels  lead  out  into  the  open  sea  over  the  outer  bar,  the  northern- 
most known  as  Gedney's,  the  southernmost  as  the  South  Channel,  both 
of  which  have  about  24  feet  in  them  at  mean  low  water. 

Gedney's  Channel  is  the  widest  and  straightest  of  the  two,  and  is 
therefore  used  by  all  the  large  vessels. 

The  Swash  Chaunel  is  really  a  cut-off  from  the  Main  Ship-Channel, 
leaving  it  about  6  miles  below  the  Narrows,  and  joining  it  again  at  the 
western  end  of  Gedney's  Channel. 

Apart  from  being  shoaler,  the  Swash  is  much  narrower  than  the  Main 
Ship-Chanuel. 

The  distance  from  the  Battery,  at  New  York,  to  30-foot  soundings  out- 
side the  bar  in  Gedney's  Channel  is  22  miles;  and  by  the  Swash  it  is  18 
miles  or  from  the  Narrows  15  and  11  miles  respectively. 

The  Main  Ship-Channel  has  a  depth  of  30  feet  at  mean  low  water 
through  its  entire  length,  with  these  exceptions,  namely  : 

(1)  At  a  point  8  miles  below  the  Narrows,  commonly  known  as  the 
Knolls,  where  the  channel  passes  between  Flynn's  Knoll  on  the  east, 
and  a  corresponding  lump  or  knoll  on  the  west ;  here  there  is  a  shoal 
about  2  miles  long  between  the  30-foot  contours  and  2,000  feet  long  be- 
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tween  the  24-foot  contours,  with  a  minimum  depth  upon  it  of  23.3  feet 
at  mean  low  water.  On  either  side  of  the  crest  of  this  shoal  is  a  narrow 
crooked  channel  with  over  24  feet  of  water  in  it;  but  neither  is  wide 
enongh  for  the  deepest  draught  vessels  to  work  through. 

(2)  The  second  point  at  which  there  is  less  thau30  feet  of  water  is  in 
Oeduey's  Channel  and  in  the  western  approach  to  it  from  the  Main  Ship- 
Channel. 

In  Gedney's  Chanuel  prbper,  this  spring,  there  was  a  bar  4,500  feet 
long  between  the  30-foot  contours,  with  a  minimum  depth  on  it  at 
mean  low  water  of  23.8  feet  for  a  width  of  800  feet  on  the  north  side, 
and  a  minimum  depth  of  21.9  feet  for  200  feet  south  of  this.  This  has 
since  been  deepened  by  dredging. 

The  western  approach  to  Geduey's  Channel  from  the  Main  Ship- 
ChHnnel  has  also  a  less  depth  than  30  feet,  being  obstructed  by  a  bar 
2,000  feet  long,  with  a  depth  on  it  of  about  28  feet. 

A  comparison  of  the  survey  made  by  Major  G.  L.  Gillespie,  Corps  of 
Engineers,  in  1884  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1885,  pages  77G  to  785),  with  those  previously  made,  shows  that  the 
changes  which  have  occurred  in  the  channels  since  1835  have  been 
very  slight. 

The  24-foot  curves  of  the  Main,  Swash,  East,  and  Fourteen  Foot  chan- 
nels have  all  moved  slightly  westward  and  southward,  but  still  em- 
brace about  the  same  areas  of  shoals. 

But  while,  in  1835,  bars  with  less  than  24  feet  on  them  extended  com- 
pletely across  Geduey's,  the  Main  Ship,  and  the  Swash  channels,  these 
bars,  at  the  time  of  Colonel  Gillespie's  survey  in  1884  had  nearly  dis- 
appeared, leaving  in  each  caso  only  spots  where  there  was  less  than 
24  feet  of  water. 

For  fifty  years,  then,  it  will  be  seeu  that  the  natural  tidal  scoot, 
which  is  strong  enough  at  the  Narrows  to  maintain  a  channel  a  mile 
wide,  with  depths  of  100  feet  in  it,  has  been  only  able  below  the  Nar- 
rows to  maintain  a  30-foot  chanuel,  with  two  spots  in  it  where  there  is 
24  feet  depth. 

From  current  observations,  taken,  by  Colonel  Gillespie  in  1884,  it  ap- 
pears that  a  good  deal  of  the  ebb  volume  from  the  Narrows  passes  to 
the  northward  of  the  south  side  of  the  Swash  Channel,  and  that  a  large 
part  of  the  Raritan  Bay  ebb  volume  passes  between  the  south  side  of 
the  Knolls  and  Sandy  Hook,  leaving  a  wedge  shaped  area  at  their  junc- 
tion near  the  Knolls,  over  which  the  rate  of  current  is  reduced  about 
one-half,  and  where  a  part  of  the  current  passes  directly  across  the 
channel  instead  of  along  its  axis. 

This  is  also  true  of  the  flood  tide;  on  the  flood  there  is  the  same  dimi- 
nution of  rate  across  this  area,  and  a  part  of  the  tide  crosses  the  chan- 
nel at  right  angles.  Some  of  the  velocities  observed  by  Colonel  Gilles- 
pie in  1884  in  these  channels  are  as  follows : 


Localities. 


In  the  Swash  Channel,  abreast  of  the  Bomer  Beacon 

In  Main  Ship-Channel  on  the  Knolls 

Close  off  the  point  of  Sandy  Hook,  and  dne  north  of  it 

In  the  deep  hole  half-way  between  Sandy  Hook  and  Gedney's 
In  Oedneys  Channel 


Maximum 

Kalian 

ebb  (miles 

flood  Mist 

per  hoar). 

< 

perhosr.) 

1.60  j 

LSI 

0.80  ' 

tft 

2.22 

1.70  to  L» 

2.U0 

L» 

Lea 

L» 

Both  in  the  Swash  and  in  Geduey's  Channel  the  ebb  current  is  nearly 
parallel  with  the  axis  of  the  channels,  and  from  the  measurements  so 
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far  taken  the  relative  ebb  velocities  in  both  channels  appear  to  be  the 
same,  bat  the  Hood  in  Geduey's  Channel  appears  to  exceed  that  of  the 
Swash  Channel  by  0.09  miles  per  honr. 

In  the  spring  of  1872,  Brig.  Gen.  (then  Lieut.  Col.)  John  Newton, 
Corps  of  Engiueers,  had  a  series  of  current  observations  taken  iu  the 
Lower  Bay,  with  the  following  results: 


Place. 


Fourteen-foot  Channel • 

Bast  Channel 

Swash  Channel 

Main  Channel 

Close  to  and  due  north  of  the  point  of  Sandy  Hook 


I 


Surfaoe 
velocity, 
in  miles 
per  honr. 


2.20 
1.65 
2.00 

2.40 


Bottom 
velocity, 
in  miles 
per  hour. 


0.40 
0.90 
0.40 

0.80 


These  observations  were  stated  to  have  been  taken  at  the  maximum 
velocity  of  the  ebb  tide,  but  no  observations  were  taken  either  at  the 
Knolls  or  in  Gedney's  Channel. 

The  current  velocities  given  by  the  Coast  Survey  charts  are,  for 
the  channels  over  the  outer  bar:  Flood,  1.4;  ebb,  2.2  miles  per  hour. 
Main  Ship-Channel:  Flood,  l.l;  ebb,  2  miles  per  hour.  The  rates  re- 
sulting from  these  three  sets  of  observations  differ  so  much  that  it  is 
evident  that  there  must  have  been  some  local  or  temporary  conditions 
affecting  them,  and  they  do  not  therefore  furnish  the  meaus  of  making 
an  accurate  or  even  an  approximate  estimate  of  the  amount  of  tidal 
flow  in  and  out  of  the  harbor,  or  even  of  the  direction  of  its  motion. 

The  agencies  tending  to  diminish  the  navigable  depths  through  the 
channels  of  the  Lower  Bay  of  New  York  are,  briefly — 

(1)  The  movement  of  sand  westward  along  the  south  shore  of  Long 
Island,  and  northward  along  the  outer  shore  of  New  Jersey  and  Sandy 
Hook. 

(2)  Wave  action,  which  picks  up  the  material  from  the  shoals  and 
deposits  it  in  deeper  water,  when  the  wave  action  itself  is  lost. 

(3)  Sediment,  in  the  drainage  water  from  the  land. 

(4)  The  deposit  of  dredged  material  or  garbage. 

But  in  view  of  the  fact  that  during  fifty  years  there  has  been  a  ten- 
dency in  the  channels  to  deepen  rather  than  to  shoal,  these  agencies 
seem  to  have  been  arrested  or  counteracted  by  the  natural  scour. 

Gedney's  Channel  is  2£  miles  from  Sandy  Hook  Beach  and  4£  from 
Long  Island. 

The  ebb  current  through  it  is  almost  exactly  parallel  with  the  axis  of 
the  channel,  but  the  flood  appears  to  have  a  more  northerly  direction. 

The  material  composing  the  bottom  is  large,  coarse  sand  and  gravel, 
like  that  on  the  Sandy  Hook  Beach  ;  while  that  on  the  Coney  Island 
Beach  is  fine  Hand. 

There  are  no  shoals  outside  of  Gedney's  Channel,  and  the  heaviest 
wave  action  comes  from  the  direction  of  the  ocean. 

As  yet  no  trace  of  sediment  that  looks  like  that  of  land  drainage  has 
been  found  in  Gedney's  Channel,  although  it  is  found  iu  the  deep  hole 
directly  inside  and  west  of  it.  ' 

The  dredging  in  Gedney's  Channel  since  February  has  failed  to  show 
any  trace  of  dumped  material  or  garbage. 

New  York  Harbor  has  two  dumping  places  designated  by  and  con- 
trolled by  the  State  of  New  York ;  oue  in  the  Sound,  and  one  about  2 
miles  north- northeast  of  the  outer  end  of  Gedney's  Channel,  and  about 
3  miles  south  of  Fire  Island  Inlet,  on  the  Long  Island  Beach. 
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The  observation  of  the  assistant  engineer  and  inspectors  employed 
upon  Gedney's  Channel  since  February  of  this  year  shows  that  at  least 
90  per  cent,  of  the  dredged  material  coming  through  the  Narrows  in 
the  dump-scows  from  New  York  Harbor  is  taken  out  through  the  three 
channels  north  of  the  Swash ;  and  this  for  the  simple  reason  that  it  is 
from  4  to  6  miles  shorter  through  these  channels  to  the  dumping  point 
than  by  the  Swash.  Once  in  a  while,  in  a  heavy  cross  wind,  and 
against  a  tide,  a  tow  of  dump-scows  is  unable  to  keep  to  the  north  of 
the  Romer  Shoal,  and  has  to  come  down  the  Swash ;  but,  then,  after 
passing  the  Romer  theyiiead  up  again  northward  of  Gedney's  Channel 
to  the  dumping-ground. 

So  it  may  be  said  that  the  only  two  shoal  places  in  the  Main  Channel 
leading  out  of  New  York  by  way  of  Sandy  Hook  which  are  in  the  Main 
Ship  Channel  at  the  Knolls  and  in  Gedney's  Channel,  respectively,  never 
have  a  dump-scow  pass  over  them. 

In  the  case  of  being  caught  in  a  storm,  and  having  to  dump  "  short," 
or  doing  so  to  save  time,  which  undoubtedly  occurs  at  times,  this  wonld 
be  done  to  the  northward  of  the  Main  Ship,  Gedney's,  and  the  Swash 
channels. 

It  seems  to  be  the  general  opinion  that  most  of  the  illegal  dumping 
is  done  at  night  above  the  Narrows,  generally  on  or  aloug  the  edge  of 
the  Red  Hook  and  Comuunipaw  flats. 

The  above  are  briefly  the  chief  physical  characteristics  of  the  Lower 
Bay  of  New  York. 

The  largest  steamships  running  out  of  New  York  at  present  draw 
28  feet  loaded,  but  few  load  down  to  this  depth. 

Major  Gillespie,  in  1884,  reported  that  the  deepest-draught  vessel  that 
had  ever  entered  New  York  Harbor  was  the  Spauish  frigate  Nnmancia, 
which  drew  28  feet  8  inches,  but  that  she  had  to  wait  for  a  spiing  tide 
to  cross  the  bar. 

The  minimum  depth  of  water  in  the  Main  Ship  Channel  at  mean  low 
water  in  February,  188*>,  was  23.3  feet,  to  which  must  be  added  4.8  feet 
for  mean  rise  of  tide,  which  would  give  a  minimum  depth  of  28.1  feet  at 
mean  high  water,  or  only  one-tenth  of  a  foot  more  than  the  draught  of 
the  largest  ocean  steamers  at  present. 

Slack  water  at  Sandy  Hook  averages  about  40  minutes,  so  that  the 
vessels  of  deep  draught  have  only  40  minutes  in  which  to  cross  the  bar 
in  Gedney's  Channel,  and  to  pass  the  Knolls,  7  miles  above  it. 

It  is  common  to  see  vessels  passing  over  the  bar  with  a  wake  500  to 
1,000  feet  long  behind  them  of  material  churned  up  from  the  bottom  by 
their  propeller  blades.  A  vessel  too  close  to  the  bottom  will  not  steer 
either,  but  sheers  from  side  to  side,  and  is  liable  to  run  out  of  the  best 
water.  This  occurred  with  the  Aurania  iu  April  of  this  year  when  com- 
ing in.  While  making  the  turn  at  the  Knolls  she  took  a  sheer,  and  the 
anchor  had  to  be  dropped  in  order  to  prevent  her  from  running  aground. 
Hence  the  story  arose  that  she  had  run  aground.  Thirty  feet  at  mean 
low  water  appears  to  be  the  depth  which  is  required  to  enable  the  largest 
ocean  steamships  to  come  in  with  2  feet  to  spare  below  their  bottoms. 

Up  to  July  5,  1884,  no  money  had  ever  beeu  appropriated  for  the  im- 
provement of  the  Lower  Bay  and  its  channels,  and  no  work  had  been 
done.  But  on  that  date,  without  any  preliminary  examination,  survey, 
or  report,  an  appropriation  of  $200,000  was  made  by  Congress  for 
"deepening  Gedney's  Channel,  New  York  Harbor." 

Maj.  G.  L.  Gillespie,  Corps  of  Engineers,  then  in  charge  of  the  New 
York  Harbor  improvement,  by  direction  of  the  Chief  of  Engineers,  im- 
mediately began  an  extended  survey  of  the  Lower  Bay  and  its  channels, 
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which  was  completed  daring  the  aatamu  of  1884 ;  and  on  December  6, 
1884,  he  made  a  formal  report  to  the  Chief  of  Engineers,  with  accom- 
panying maps  and  plans. 

The  report  is  published  in  the  Annnal  Report  of  the  Chief  of  Engi- 
neers for  1885,  Part  I,  pages  775  to  783. 

The  report  stated  that  there  had  been  no  shoaling  in  the  chaunels  of 
the  Lower  Bay  since  1835.  That,  on  the  contrary,  the  channel  depths 
has  slightly  increased,  as  was  also  indicated  by  the  Coast  Survey  charts 
of  1881  and  1883. 

The  growth  of  Sandy  Hook  was  explained,  showing  that  between  1752 
and  1808  the  northern  point  of  the  Hook  advanced  5,400  feet  north- 
ward. That  from  1868  to  1884  it  had  "progressively  receded,  until  it 
had  reached  the  position  of  1835,  with  an  added  western  extension  of 
1,200  feet." 

The  recession  of  the  Hook  made  no  appreciable  changes  in  the  depths 
of  the  channels  near  it. 

Boriugs  to  the  depth  of  3  feet  below  the  bottom  were  made  in  the 
channels  and  on  the  surrounding  shoals,  and  current  observations  were 
made  in  the  Swash  Channel,  Main  Ship-Channel  below  the  head  of  the 
Swash,  and  in  Gedney's  Channel. 

Among  the  maps  prepared  was  a  comparative  map,  showing  the  24- 
foot  curves  in  1835,  1855,  1881,  and  1884. 

After  a  description  of  the  channels  and  the  material  forming  them 
Major  Gillespie  then  stated  : 

(1)  That  it  had  been  proven  for  the  last  fifty  years  that  the  ebb  scour 
would  maintain  achannel  across  the  bar  between  Sandy  Hook  andConey 
Island  from  21  to  23J  feet  deep  at  mean  low  water. 

(2)  That  the  surest  way  to  increase  this  depth  would  be  to  contract 
the  width  of  the  water-way  by  means  of  a  low  dike  extending  from  near 
Coney  Island  towards  Sandy  Hook,  thereby  diverting  a  part  of  the  ebb 
current  from  the  more  northerly  channels  across  the  bar,  and  directing 
it  into  the  main  channel,  so  as  to  secure  an  increased  scour  there ;  but 
as  a  work  of  this  kind  would  be  very  expensive,  and  as  the  law  relating 
to  the  appropriation  specified  that  the  $200,000  should  be  applied  to 
"deepening  Geduey's  Channel,"  it  was  deemed  inexpedient  to  attempt 
to  deepen  it  in  any  other  way  than  by  dredging;  a  method  which  had 
proved  successful  on  the  sea-bars  at  the  mouth  of  the  Tyne  and  of  other 
European  rivers. 

In  his  report  he  said : 

I  do  Dot  know  that  tho  cut  once  opened  will  be  self-maiutaining,  bnt  the  present 
appropriation  being  small,  it  is  well  enough  to  experiment  with  it,  and  if  the  experi- 
ment is  moderately  successful  the  use  of  large  sums  for  contraction  by  stone  structures 
may  be  avoided,  and  the  annual  appropriation  for  maintenance  placed  at  a  low  figure. 

Major  Gillespie's  estimates  were  as  follows : 

For  deepening  Gedney's  Channel  and  the  Main  Ship-Channel  at  the 
Knolls  to  30  feet  at  mean  low  water  and  making  these  channels  1,000 
feet  wide. 

I.  gedney's  channel. 

Excavating  a  channel  1,000  feet  wide,  30  feet  deep,  at  wean  low  water, 
700,000  cubic  yards,  at  50  cents $350,000 

II.   MAIN  CHANNEL. 

Excavating  a  channel  1,000  feet  wide  and  30  feet  deep,  at  mean  low  water, 
through  the  Knolls,  1,550,000  oubic  yards,  at  40  cents 620, 000 

Total 970,000 
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Bat  he  states  that  in  the  above  estimate  no  allowance  is  made  for  ir- 
regularities of  cutting,  or  for  increase  of  balk,  should  the  material  be 
measured  in  scows,  aud  that  this  increase  would  amount  to  30  per  cent. 
for  a  30  foot  channel. 

Actual  experience  in  dredging  from  February,  1886,  to  June  24, 1886, 
shows  this  increase  to  be  roughly  as  55  to  40,  so  that  to  Major  Gilles- 
pie's estimate  should  be  added  in  round  numbers  $150,000  for  Gedney's 
Channel,  and  1250,000  for  the  Knolls,  making  the  totals — 

Gedney's  Channel * $500,000 

The  main  channel 870, 000 

Total 1,370,000 

This  is  the  amount  required  at  Major  Gillespie's  estimate  of  50  cents 
per  cubic  yard  in  Gedney's  Chanuel  aud  40  cents  per  yard  iu  the  Main 
Channel. 

From  the  experience  gained  in  this  year's  work  it  is  believed  that  with 
the  construction  of  proper  plant  the  work  would  not  cost  more  than  one- 
half  of  these  amounts. 

Major  Gillespie's  report  was  referred  to  the  Board  of  Engineers  for 
Fortifications  and  for  River  and  Harbor  Improvements  December  10, 
1884,  and  their  report  may  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  Part  I,  pages  783  to  787. 

After  examining  the  questions  involved,  they  briefly  recommended— 

As  a  general  plan  for  improving  the  entrance  to  New  York  Harbor  so  as  to  give  30 
feet  from  New  York  to  the  ocean,  the  construction  of  a  half-tide  stone  dike  running 
about  south- southeast  from  Coney  Island  to  such  a  distance  as  may  be  fonnd  neces- 
sary, and  probably  not  less  than  four  miles;  the  protection  of  the  bead  of  Sandy 
Hook,  and  the  dredging  of  a  30-foot  channel  1,000- feet  wide  from  deep  water  neat 
Sandy  Hook  to  deep  water  below  the  Narrows,  also  the  immediate  dradging  of  a  chan- 
nel 1,000  feet  wide  and  28  feet  deep,  through  the  shoal  west  of  Flynn's  Kuoll,  as  soom 
as  Congress  shall  furnish  the  funds.  Also,  that  the  existing  appropriation  be  applied 
to  dredging  Gedney's  Channel  to  a  depth  of  28  feet. 

The  total  estimated  cost  of  this  improvement  was  from  $5,000,000  to 
$6,000,000. 

The  purpose  of  the  dike,  as  before  stated,  is  to  turn  into  the  main 
channel  a  part  of  the  ebb  current  which  now  flows  over  the  neighbor- 
ing shoals  without  reducing  the  volume  of  tidal  flow  in  and  oat  of  the 
harbor.  For  this  reason  the  dike  is  at  first  to  be  brought  up  only  to 
the  low-water  level,  and  subsequently,  should  it  become  necessary,  to 
the  level  of  half-tide. 

In  order  to  accomplish  the  purpose  for  which  it  is  designed,  it  is  not 
necessary,  as  has  been  feared  in  some  quarters,  that  the  dike  should  be 
made  to  close  the  minor  channels  through  the  bar  between  Coney  Island 
and  Sandy  Hook.  As  stated,  however,  in  the  report  of  the  Board  of 
Engineers?  to  whom  the  question  was  referred,  the  exact  extent  of  con- 
struction necessary  for  securing  the  result  desired  can  be  determined 
only  by  trial,  as  was  done  at  the  mouth  of  the  Mississippi,  and  as  is 
done  in  all  important  works  of  harbor  improvement.  The  report,  was 
approved  by  the  Chief  of  Engineers ;  and  Major  Gillespie  was  directed 
to  advertise  for  deepening  Gedney's  Channel  under  the  existing  appro- 
priation. 

The  exposed  position  and  frequent  storms  on  the  bar,  the  great  depth 
of  water,  and  other  unfavorable  conditions,  made  it  a  difficult  matter  to 
decide  upon  the  best  mode  of  deepening  Gedney's  Channel. 

It  was  not  expected  that  ordinary  clam-shell  and  dipper  dredges  could 
be  nsed  there  to  advantage,  and  therefore  in  drawing  up  the  specifica- 
tions for  the  work  provisos  were  inserted  requiring  bidders  to  furnish 
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plans  and  descriptions  of  the  plant  they  proposed  to  use,  and  also  a  pro- 
viso that,  if  after  the  plant  had  been  in  use  a  reasonable  time,  and  had 
not  obtained  good  results,  the  contract  should  be  annulled,  and  the 
contractor  should  be  reimbursed  a  fair  amount  for  his  outlay. 

Bids  for  this  work  were  opened  January  15, 1885. 

The  lowest  bidder  was  the  firm  of  Morris  &  Cumings,  who  proposed 
to  do  the  work  at  35  cents  per  cubic  yard,  with  clam-shell  dredges  and 
centrifugal  pumps. 

But  apart  from  the  fact  that  the  bid  of  Morris  &  Cumings  was  irreg- 
ular, there  was  a  bid  from  Roy  Stone,  of  New  York,  for  deepening  the 
channel  by  means  of  what  he  termed  "  hydraulic  plowing,"  a  process 
which  consists  in  stirring  up  the  material  composiug  the  bottom  by 
means  of  a  strong  jet  of  water  thrown  against  the  sandy  bottom  during 
the  ebb  tide,  which  the  projector  thought  was  strong  enough  in  Ged- 
ney's  Channel  to  carry  away  the  material  so  loosened. 

As  Mr.  Stone's  offer  carried  with  it  no  obligation  of  payment  on  the 
part  of  the  Government,  unless  he  should  deepen  the  channel  to  28  feet 
for  a  width  of  200  feet  to  begin  with,  and  as  it  was  certain  that  the  ordi- 
nary means  of  dredging  could  not  be  successfully  used  in  a  place  so 
much  exposed  to  sea-action  as  Gedney's  Channel  is,  it  was  decided  to 
accept  Mr.  Stone's  bid ;  but  as  very  little  confidence  was  felt  in  the 
success  of  this  process,  though  it  seemed  expedient  to  give  it  a  trial, 
the  time  for  completing  his  contract  was  limited  to  June  1,  1885,  and, 
if  at  that  time  satisfactory  results  had  not  been  obtained,  the  contract 
was  to  be  annulled  without  any  payment  being  made  to  the  contractor. 

A  contract  to  this  effect  was  therefore  entered,  into  with  Mr.  Stone, 
February  7,  1885,  and  on  the  24th  of  March  work  under  it  was  begun. 

From  the  outset  the  method  was  unsuccessful,  and  after  a  short  time 
an  induction  pipe  was  substituted  for  the  water  jets,  which  was  expected 
to  draw  the  material  up  to  the  surface  of  the  water  and  thereby  give  it 
a  better  chance  of  beiug  carried  off  by  the  current. 

This,  however,  proved  no  more  successful  than  the  first  method,  and 
on  the  14th  of  May,  1885,  Mr.  Stone  was  released  from  the  contract  at 
his  own  request.    No  money  was  paid  him  by  the  Government. 

Major  Gillespie  immediately  wrote  to  Morris  &  Cumings  to  ask  if 
they  wished  to  enter  into  a  contract  under  their  bid  of  January,  but 
they  refused,  and  the  work  was  readvertised  May  21, 1885.  and  propo- 
sals were  again  opened  June  23,  1885.  An  abstract  of  the  oids  may  be 
found  in'  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Part  I, 
page  772. 

The  prices  of  the  bids  varied  from  33  cents  to  $1.50  per  cubic  yard. 

Mr.  Stone  was  again  the  lowest  bidder,  at  33  cents,  but  from  being  un- 
able to  prove  his  ability  to  execute  the  contract,  his  bid  was  thrown  out. 

The  second  lowest  bid  was  that  of  the  Atlantic  Dredging  Company, 
at  47  cents  per  cubic  yard.  Their  method  was  not  specific ;  the  date  of 
commencement  too  remote,  and  the  time  for  the  completion  of  the  con- 
tract not  given. 

The  same  may  be  said  of  the  third  lowest  bid,  that  of  Michael  Mur- 
ray, at  53  cents  per  cubic  yard,  except  that  his  individual  responsibility 
did  not  seem  as  good  as  that  of  the  Atlantic  Dredging  Company.  These 
two  bids  were  therefore  thrown  out,  and  the  contract  was  awarded,  with 
the  approval  of  the  Chief  of  Engineers,  to  the  next  lowest  bidder,  Elijah 
Brainard,  at  54  cents  per  cubic  yard. 

Mr.  Brainard  proposed  to  put  upon  the  work,  within  two  weeks  of 
signing  the  contract,  three  clam-shell  dredges,  with  a  capacity  of  4,000 
cubic  yards  per  day,  and  further,  to  build  and  put  on  within  three  months 
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of  the  date  of  opening  the  bid  *  a  hydraulic-pump  excavator,  with  an 
estimated  capacity  of  2,500  yards  per  day. 

The  contract  with  Mr.  Brainard  was  signed  July  25, 1885,  bat  as  it  wag 
found  impracticable  to  keep  a  scow  alongside  of  the  clam-shell  dredges 
in  the  rough  water  on  the  bar,  it  was  not  thought  advisable  to  attempt 
to  put  them  at  work.  On  the  26th  of  September,  1885,  the  hydraulic 
excavator  was  ready  and  began  work. 

The  following  is  a  brief  description  of  this  excavator : 

In  the  after  end  of  a  large  dredging  dump-scow  is  placed  a  centrif- 
ugal pump,  with  an  estimated  discharge  when  making  280  revolutions 
of  16,000  gallons  per  minute  through  a  16-inch  pipe. 

An  iron  suction-pipe  16  inches  in  diameter  and  trussed  to  give  it 
strength  is  connected  with  a  universal  joint  set  on  the  stem  of  the  scow. 
From  the  universal  joiut  the  pipe  is  connected  with  the  pump  by  flexi- 
ble india-rubber  tubing  reinforced  with  steel  springs.  This  tubing  al- 
lows for  the  play  of  the  universal  joiut  during  the  pitchiug  and  rolling 
of  the  boat. 

The  suction  pipe,  68  feet  long,  is  raised  up  from  and  let  down  upon 
the  bottom  by  falls  attached  to  derrick  frames  extending  over  the  end 
of  the  scow  when  resting  on  the  bottom.  In  30  feet  water  it  lies  at  an 
angle  of  about  45°,  and  when  triced  up  it  is  parallel  with  the  surface 
of  the  water. 

At  the  lower  end  of  the  pipe  in  an  iron  frame,  6  feet  by  8  feet,  and 
about  1£  feet  deep,  which  prevents  the  end  of  the  suction-pipe  from 
touching  the  bottom.  The  mouth  of  the  pipe  is  led  into  the  center  of 
this  frame  and  is  raised  about  9  inches  above  its  bottom.  The  lower 
side  of  this  frame  is  fitted  with  iron  teeth  which  are  supposed  to  loosen 
the  material  on  the  bottom.  The  mouth  of  the  suction  is  protected  hy 
an  iron  grating,  with  openings  in  it  5  inches  square. 

From  the  pump  the  water  and  material  raised  are  forced  through  a 
16-inch  iron  discharge  pipe  leading  over  the  centers  of  the  pockets  or 
bins  which  hold  the  material ;  over  each  pocket  there  is  T  pipe  leading 
downwards,  fitted  with  a  flanged  door,  so  that  any  one  pocket  can  be 
filled  independently  of  the  rest. 

The  scow  itself  is  about  120  feet  long,  40  feet  wide,  and  draws  from 
11  to  12  feet  loaded ;  its  full  carrying  capacity  is  694  cubic  yards. 

In  going  out  to  or  in  from  the  dumping  ground  the  suction-pipe  is 
disconnected  at  a  socket-hinge  a  few  feet  outboard  from  the  universal 
joint,  and  is  triced  securely  to  the  derrick-frame  overhauling  the  end 
of  the  scow. 

The  scow  is  not  self-propelling,  but  is  towed  by  a  powerful  steam-tag, 
which  can  make  about  8  miles  per  hour  with  the  scow  in  favorable 
weather  with  the  tide. 

On  arriving  at  the  channel  the  scow  is  towed  up  and  down  it  at  from 
\  mile  to  2  miles  per  hour :  and  when  the  pockets  are  filled  with  solid 
material  the  scow  is  towed  out  to  90  feet  water,  in  the  vicinity  of  Sandy 
Hook  lightship,  and  the  material  dumped  through  center  doors  in  the 
bottoms  of  the  bins. 

It  was  expected  by  the  contractor  that  this  machine  would  raise  from 
10  to  20  per  cent,  of  solid  material,  which  would  correspond  to  2,000  to 
3,000  cubic  yards  per  day.  The  amount  actually  raised  was  less  than 
5  per  cent. 

The  machine,  however,  was  largely  experimental,  and,  as  is  the  case 
with  all  new  and  untried  machines,  was  subject  to  frequent  break- 
downs. 
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Its  work  was  also  beguu  too  late  iu  the  season,  when  storms  became 
frequent. 

Beginning  September  26,  1885,  only  57  hours  and  40  minutes  actual 
pumping  was  done  up  to  December  23, 1885,  when,  in  a  storm,  going  out 
to  the  dumping  ground,  the  A-frames,  derrick-frames,  and  suction-pipe 
were  carried  away,  and  the  excavator  had  to  be  laid  up  for  repairs.  In 
the  57  hours  40  minutes  pumping  6,411  cubic  yards  of  solid  material 
were  excavated. 

The  repairs  consisted  in  replacing  the  old  engine  with  a  new  one  of 
doable  power,  the  derrick-frames  were  rebuilt  and  strengthened,  the 
suction-pipe  was  reinforced  with  a  truss,  condensers  were  put  in,  and 
various  minor  repairs  and  improvements  were  made,  and  the  excavator 
was  ready  for  work  again  February  24,  1886. 

Meanwhile,  under  date  of  January  2,  1886,  Major  Gillespie  notified 
the  contractor  by  the  following  letter  that  the  plant  did  not  come  up  to 
the  capacity  called  for  by  the  specifications: 

United  States  Engineer  Office, 

New  York,  January  *J,  1886. 

Sir:  By  your  contract,  dated  July  31,  1885,  you  are  required  to  furnish  a  plant  for 
use  in  Gedney'n  Channel  capable  of  removing  3,000  oubio  yards  of  material  per  diem, 
and  are  also  required  to  complete  your  contract  by  June  30,  1886.  Five  months  have 
now  elapsed,  and  your  plant  has  scarcely  gotten  beyoud  the  experimental  stage ;  the 
trials  you  have  given  it  indicate  pretty  conclusively  that  it  has  not  a  maximum  ca- 
pacity beyond  1,000  cubic  yards  per  diem.  This  result  is  far  below  the  expectations 
of  the  contract,  and  I  hereby  give  you  notice  that  if  you  do  not  have  in  readiness  by 
April  1  next  an  increased  plaut  oapable  of  removing  daily  the  quantity  required  by 
the  contract,  this  office  will  feel  itself  authorized  to  go  into  open  market  and  supply 
the  deficiency,  charging  to  yon  all  the  expenses  of  snch  charter  over  and  above  the 
contract  price  of  removal  embodied  in  your  contract. 
Very  truly, 

G.  L.  Gillespie, 
U.  S.  Engineers. 
Mr.  Elijah  Brain abd, 

Contractor  for  Gedneife  Channel  Improvement. 

Mr.  Brainard  replied,  in  the  following  letter : 

New  York,  January  5,  1886. 

Dear  Sir  :  Yours  of  the  2d  instant,  relative  to  my  contract  for  improving  Gedney's 
Channel,  is  received.  It  is  my  intention  to  work  additional  plant  after  April  1, 1886, 
said  plant  to  be  of  the  same  design  as  the  one  now  used  and  to  be  of  more  than 
double  its  capacity.  Construction  of  same  will  be  commenced  immediately,  and 
completed  on  or  about  March  15,  18-46.  With  the  experience  already  bad  I  have  no 
hesitation  in  saying  that  without  doubt  the  new  plant  will  be  capable  of  excavating 
from  3,000  to  3,500  cubic  yards  per  diem.  It  will  be  of  the  most  improved  construction. 
Expect  to  complete  repairs  on  our  present  plant  this  week,  and  be  ready  to  again 
start  on  the  work  Monday.  Will  also  place  on  the  work,  on  or  abont  January  15,  ad- 
ditional plant,  the  one  formerly  used  in  Charleston  Harbor,  South  Carolina. 
Very  respectfully  yours, 

Elijah  Brainard, 

B. 
Col.  G.  L.  Gillespie, 

United  States  Engineers. 

Plans  and  specifications  for  the  new  plant  were  immediately  got  up 
by  Mr.  Brainard  and  coutracts  let  for  the  work  on  it. 

*  Owing  to  bad  weather  in  the  winter  months,  and  to  the  natural  de- 
lays to  be  expected  iu  the  construction  of  such  a  large  and  complicated 
machine,  it  was  not  finally  finished  until  May  29, 1886. 

This  excavator,  which  will  be  known  as  excavator  No.  2,  is  a  larger 
and  improved  form  of  No.  1 ;  the  hull  was  especially  built  for  the  pur- 
pose ;  its  dimensions  are  152  feet  by  44  feet,  and  it  draws  about  16  feet 
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loaded ;  it  is  scow  built,  with  6  pockets  and  bottom  dump- valves.  The 
pump  is  similar  to  that  on  No.  1,  bat  it  is  set  about  H  feet  lower.  The 
capacity  of  the  pump,  as  estimated  by  its  makers,  is  36,000  gallons  per 
minute,  through  a  22-inch  suction  and  a  22-inch  discharge-pipe. 

Her  loaded  capacity  is  1,055  cubic  yards  when  full.  She  is  not  self- 
propelling,  but  is  towed  as  No.  1. 

Meanwhile,  Mr.  Brainard's  statement  that  he  would  put  the  self-pro- 
peller Howard  upon  the  work,  in  addition  to  the  other  plant,  was  Dot 
verified  till  May  9. 

The  Howard,  which  was  working  last  season  on  Charleston  Bar,  is  a 
self-propelling  steam  barge,  about  110  feet  by  32  feet,  and  draws  about 
10  feet.  An  Edwards  pump,  capacity  unknown,  is  set  low  amidships. 
There  are  two  suctions,  one  on  each  side,  9  inches  in  diameter. 

The  load  is  carried  on  an  upper  deck  forward,  in  bins,  which  damp 
through  side  doors.     Her  full  loaded  capacity  is  about  175  cubic  yards. 

The  following  is  a  detailed  statement  of  the  work  of  the  three  exca- 
vators since  they  commenced  work  under  this  contract: 

Excavator  No.  1. 


January . 
February 
March  — 

April 

May 

June 

July 


Month. 


September 
October — 
November . 
December  . 


Total 


1885. 


1886. 


Cubic  yards    Actual  time  i  Time  lost  by  l  Time  loct  bj 
excavated.       pumping.  repairs.  storm. 


70 
1,377 
1,146 
3,818 


4,505 

6,56:1 

16,410 

12,289 

17,667 


63,935 


Hrt.  Min. 

3  25 
21      00 

7  31 
25      44 


33 

64 

127 

111 

124 


33 
54 
10 
24 
18 


518      59 


Day*.  Br*. 

2      00 

15      00 

19      00 

18      00 


31 
22 


6 
5 


00 
00 


1      28 


00 
00 


Day*  Hrt. 

1 

ft 

4 

03 

2 

00 

2 

01 

8 

06 

17 

4 

15 

3D 

7 

16 

7 

W 

2 

« 

Excavator  No.  2. 


May... 
June .'. 
July... 


Total 


1886. 


i 
j                                           1 

1             862.7    ' 

3 

109 

88 

44 
54 

27 

2 
6 

11 

00 
00 
00 

I        21, 885 
|        22,447 



2     M 
1     » 

44,684.7 

i 

202 

5 

Howard. 


May. 

June 

July. 


1886. 


Total 


5, 717. 88 
12, 484. 65 
11, 37a  87 


91  18 
125  48 
133      51 


29,581.40         850      57 


7*  00 
4  00 
3      00 


3 

2 
1 


RECAPITULATION. 

Cubic  yari. 

Excavator  No.  1 63,635.6 

Excavator  No.2 44,6*1.7 

Excavator  Howard 29.56L4 


ToUltoJuly  31, 1886 13&39M 
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From  the  23d  of  December  to  the  23d  of  February  no  record  was 
kept  of  the  days  on  which  Excavator  No.  1  could  have  worked;  but 
judging  from  the  wind  velocities  there  were  24  days  of  south  southwest 
to  northeast  winds  on  which  she  could  not  have  worked,  irrespective  of 
heavy  blows  from  northwest  and  running  ice. 

The  record  shows  that  the  maxium  capacity  of  the  plant,  so  far,  is  as 
follows : 

Cubic  yards. 

No.  1 1,196 

No.  2 1,996 

Howard .'..       664 

Total 3,fcJ56 

in  a  working  day  of  about  fifteen  hours;  that  the  Excavator  No.  1  can 
excavate  and  dump  two  loads  of  about  550  yards  in  that  time,  about 
half  the  time  being  devoted  to  actual  pumping  and  the  other  half  to 
going  out  to  the  work  and  returning,  going  out  to  the  dump  and  back, 
and  in  turning  at  the  ends  of  the  cut,  and  that  her  average  pumping 
when  in  good  order  is  2.4  cubic  yards  per  minute. 

Excavator  No.  2  will  excavate  under  favorable  circumstances  two 
loads  of  nearly  1,000  yards  each,  in  the  same  time,  and  her  average 
pumping  when  in  good  order  is  between  4  and  5  cubic  yards  per  minute. 

Both  of  them  appear  to  lack  engine  and  boiler  power,  No  2  especially. 

It  was  expected  that  the  engine  of  No.  t  would  average  about  80 
revolutions  per  minute,  and  it  rarely  gets  over  70,  even  with  the  help 
of  a  blower. 

No.  2  was  expected  to  average  75  revolutions,  and  it  rarely  gets  over 
52,  even  with  the  help  of  a  blower.  It  is  noticed  that  a  few  extra  revo- 
lutions make  a  most  marked  increase  in  the  percentage  of  solid  ma- 
terial. 

For  too  many  reasons  to  give  here  in  detail,  no  even  approximately 
fair  idea  has  been  obtained  of  the  relative  percentage  of  solid  material 
and  water  raised.  It  is  safe  to  say  that  it  has  never  run  5  per  cent,  of 
solid  for  a  continuous  hour  on  the  estimated  capacity  of  the  pumps. 
The  moment  the  suction  is  dropped  on  the  bottom  the  volume  of  the 
discharge  decreases  about  one-third,  and,  if  the  suction  chokes  at  all 
with  solid  materia],  the  discharge  dwindles  down  to  a  small  stream. 

The  break-downs  on  excavators  1  and  2  since  February  have  been 
almost  all  connected  with  pumps  and  suctions,  the  suctions  especially, 
the  breaks  usually  occurring  near  the  shoe,  or  near  the  universal  joint; 
the  flexible  rubber  tubing  connecting  the  universal  joints  with  the 
pumps  have  also  given  a  great  deal  of  trouble,  as,  apart  from  the  ordi- 
nary wear  and  tear,  they  buckled  very  much. 

Much  time  was  also  lost  in  experiments  to  find  the  right  height  to 
keep  the  lower  ends  of  the  suctions  above  the  bottom,  and  also  the 
heights  above  the  bottom  at  which  the  gratings  should  be  placed;  it 
was  found,  in  either  case,  that  a  difference  of  one  inch  would  increase 
or  decrease  the  flow  of  solid  materially. 

The  self-propeller  Howard  can  excavate  and  dump  in  a  working  day 
of  15  hours  as  high  as  four  loads,  of  a  little  over  150  cubic  yards  each, 
pnmped  in  6  hours  actual  pumping,  which  gives  about  1.7  cubic  yards 
per  minute. 

The  Howard  has  worked  more  steadily  and  can  work  in  a  heavier  sea 
than  the  other  two  excavators.  Her  repairs  have  been  confined  almost 
entirely  to  the  engine,  boiler,  and  suctious ;  but  she  has  this  advautage 
over  the  other  two,  that  the  suctions  can  be  repaired  very  easily,  some- 
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times  without  leaving  the  dredging  ground.     She  has  the  same  lack  of 
engine  and  boiler  power  that  the  other  two  have. 

Her  pump  does  not  choke  as  readily  as  the  others.  This  was  specially 
noticeable  when  pumping  on  the  mussel- bed  on  the  south  side  of  the 
channel.  The  two  large  excavators  choked  continually,  which  necessi- 
tated raisiug  the  suctions  off  the  bottom  for  half  a  minute  or  more  at  a 
time,  while  the  Howard's  pump  did  not  choke  more  than  usual. 

The  mode  of  conducting  the  work  has  been  as  follows : 

Four  spar-buoys  were  placed  on  the  north  side  of  the  channel  to  be 
dredged,  located  by  sextant  angles  to  the  Centennial  tower  on  Coney 
Island,  the  Bomer  Beacon  on  the  Bomer  Shoal,  and  the  Main  Light  of 
Sandy  Hook ;  the  geographical  position  of  these  fixed  points  on  shore 
was  obtained  from  the  Coast  Survey.  On  account  of  side  winds,  cross 
tides,  wave  action,  and  passing  vessels  it  was  not  possible  to  confine  the 
operations  of  the  excavators  to  any  accurate  alignment. 

When  work  was  resumed  in  March  the  excavator  was  at  first  con- 
fined to  a  space  300  feet  wide  south  of  this  line  of  buoys,  which  was 
subsequently  increased  to  400  feet.  Over  this  area  the  excavator  was 
towed  up  and  down  the  channel  at  a  rate  varying  from  half  a  mile  to 
2  miles  per  hour,  according  to  tide  and  wind. 

It  was  expected  that  the  very  small  amount  of  material  taken  out  in 
crossing  over  the  bar  each  time  in  connection  with  the  devious  course 
of  the  excavators,  owing  to  wind  and  tide,  would  counteract  any  ten- 
dency to  excavate  more  deeply  in  one  place  than  in  another;  this  ex- 
pectation has  been  borne  out  fully,  the  soundings  taken  showing  the 
same  general  contours  which  existed  before  dredgiug  commenced,  with 
increased  depths  over  them,  but  with  no  greater  unevenness. 

When  'the  Howard  was  put  upon  the  work,  May  9,  the  same  system 
was  kept  up ;  and  both  plants  were  confined  to  the  400-foot  area  south 
of  the  northern  line  of  buoys.  Wl\en  excavator  No.  2  was  put  upon 
the  work.  May  29,  it  was  manifest  that  the  three  excavators  could  not 
work  in  such  a  narrow  space,  on  so  short  a  bar,  and  therefore  a  second 
line  of  four  buoys  was  located  on  the  southern  side  of  the  channel  to 
mark  the  southern  limit,  and  the  excavators  were  allowed  to  work  on 
both  sides  of  the  channel,  confining  their  operations  to  a  space  400  feet 
wide  on  the  channel  side  north  of  the  southern  line  of  buoys,  and  to 
the  same  space  as  before  on  the  northern  side  of  the  channel,  south  of 
the  northern  line  of  buoys. 

The  two  lines  of  buoys  were  placed  1,100  feet  apart,  because  as  the 
proposed  width  to  be  given  to  Gedney's  Channel  was  1,000  feet,  and  it 
was  not  practicable  to  work  nearer  to  the  buoys  than  50  feet  on  ac- 
count of  the  danger  of  the  excavator  continually  fouling  or  carrying 
away  the  buoys  with  their  suctions,  it  was  necessary  to  set  the  buoys 
50  feet  outside  the  channel  lines.  The  reason  for  going  over  to  the 
south  side  of  the  channel,  and  leaving  untouched  a  width  of  200  feet 
in  the  middle,  was  that  the  southern  side  of  the  bar  was  the  shoalest 
part  ot  it;  and  the  central  part  the  deepest;  and  also  that  at  the 
western  end  of  the  bar  on  the  south  side,  a  large  bed  of  live  mussels 
extended  out  into  the  channel  for  a  width  of  400  feet  in  the  widest 
place,  and  a  length  of  about  1,200  feet  along  the  channel.  It  was 
thought  that  this  bed  had  the  effect  of  checking  the  natural  scour,  and 
that  if  removed  it  would  give  the  currents  a  better  chance  of  scouring. 

Up  to  July  12,  therefore,  the  excavator  was  kept  ou  these  two  405- 
foot  areas,  south  of  the  north  line  and  north  of  the  south  line  of  baoy& 
respectively,  wheu  soundings  with  the  lead-line  showed  increased 
depth  on  both  sides  of  the  channel,  giving  practically  a  26-foot  channel 
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•a  the  north  400  feet,  and  a  24  foot  channel  on  the  south  400  feet,  the 
intervening  space  between  them  having  a  depth  of  nearly  25  feet. 

The  excavators  were,  therefore,  taken  off  the  north  side  and  set  to- 
work  on  tbe  middle  200  feet,  as  nearly  as  practicable,  and  wben  it  be- 
came necessary  to  turn  ont  of  this  area  in  order  to  pass  each  other,  or 
passing  vessels,  they  were  required  to  keep  on  the  southern  side  of  the- 
channel,  as  being  the  shoalest. 

The  soundings  in  continuation  of  those  taken  on  the  12th  of  July,- 
which  should  have  been  made  on  the  13th  and  14th,  but  which  could 
not  be  then  made  on  account  of  bad  weather,  were  taken  on  the  19th 
and  20th,  and  showed  that  the  middle  200  feet  had  been  excavated  to  a. 
depth  of  25.3  feet  in  the  shoalest  place.  The  excavators  were,  there- 
fore, directed  to  work  on  the  whole  width  of  600  feet  north  of  the  south- 
ern line  of  buoys.  It  was  expected  to  get  another  set  of  soundings  be- 
fore the  close  of  July,  but  the  weather  was  too  hazy  to  obtain  sextant 
angles. 

At  the  close  of  July,  therefore,  there  was  a  channel  700  feet  wide  and 
26  feet  deep,  measured  with  a  lead-line,  and  with  one  spot  in  it  of  25.3 
feet  deep  on  the  north  side  of  Gedney's  Channel,  where  a  minimum 
depth  of  23.7  had  originally  existed ;  and  on  the  southern  300  feet  of  the 
width  of  1,000  feet  proposed  to  be  dredged  there  was  a  least  depth  of 
23.9  feet  where  a  depth  of  21.8  had  previously  existed,  both  being  re- 
duced to  the  common  plane  of  reference  used  by  the  Coast  Survey. 

The  excavators  have  not  worked  at  night.  On  good  working  days 
they  have  left  their  anchorage  in  the  Horseshoe  at  Sandy  Hook,  from 
half  past  3  to  half  past  4  in  the  morning,  so  as  to  get  to  the  bar  at  day- 
light; and  after  working  through  the  daylight  hours,  have  returned  to 
their  anchorage  at  any  time  from  half  past  7  to  half  past  10  in  the  even- 
ing, after  they  had  dumped  their  last  load ;  so  that  their  average  work- 
ing day  may  be  estimated  at  fifteen  hours. 

As  the  excavator  started  out  at  different  times  in  the  morning,  came- 
in  at  different  times  at  night,  and  started  for  the  dumping-ground  at  dif- 
ferent times,  and  as  in  many  cases  where  the  excavators  could  work  it 
would  have  been  impossible  on  account  of  the  sea  to  put  an  inspector 
across  from  one  excavator  to  another  in  a  small  boat,  it  was  necessary  to- 
keep  one  inspector  on  each  excavator  whose  duty  it  was  to  keep  a  rec- 
ord of  the  pumping,  delays,  repairs,  time  lost  in  going  out  to  the  dump- 
ing-ground, and  of  the  kind  of  material  removed,  and  also  to  keep  the* 
excavator  within  the  proper  ranges,  to  measure  the  loads,  and  to  see- 
that  the  material  was  dumped  in  the  proper  place.  From  March  26  to* 
the  end  of  July,  Maurice  Kingsley,  the  assistant  engineer  in  local  charge- 
of  the  work,  went  down  to  the  channel  in  the  United  States  steam* tug: 
Humphreys  on  an  average  three  days  a  week,  to  superintend  the  work,. 
to  see  that  the  buoys  were  in  position,  and  when  necessary  to  take  sound- 
ings. 

The  material  excavated  up  to  July  31  shows  that  the  bottom  differs 
from  the  description  of  it  given  in  Major  Gillespie's  report  of  December 
6, 1884,  only  in  these  respects,  namely :  That  the  live  mussel-bed  extends 
into  the  channel  on  the  south  side,  as  mentioned  before  in  this  report; 
that  there  is  a  layer  of  debris  of  dead  mussels  and  broken  shells  extend- 
ing from  the  live  bed  across  the  channel  to  tbe  north  side;  and  that  there- 
are  a  few  pieces  of  material  larger  than  Major  Gillespie's  borings  could 
show  with  the  size  of  pipe  used. 

When  dredging  was  begun  this  spring  on  the  north  side  of  the  chan- 
nel it  was  noticed  that  the  pumps  brought  up,  near  the  western  end  of 
the  channel,  a  mixture  of  sand  and  the  shells  of  dead  mussels  broken 
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op  into  fine  pieces.  Iu  oue  place  the  debris  was  so  fine  that  it  is  a  blue 
mud,  remaining  in  suspension  a  very  long  time;  and,  when  looked  at 
through  a  magnifying  glass,  proving  to  be  only  the  finest  imaginable 
particles  of  inussel-sbells.  Just  to  the  east  of  this  area  of  mussel  mad, 
as  it  may  be  called,  the  excavators  bring  up  a  yellow  mud  of  the  same 
kind.    Both  have  an  exceedingly  offensive  smell. 

On  commencing  work  on  the  south  side  of  the  channel  a  bed  of  live 
mussels  whs  found  extending  out  into  the  chanuel  northward  about  400 
feet,  and  eastward  and  westward  about  1,200  feet,  commencing  sit  the 
western  end  of  the  chaunel  and  running  east.  This  is  evidently  the 
continuation  uorthward  of  the  mussel-bed  southeast  of  Black  Can  Buoy 
JSo.  3,  mentioned  in  Major  Gillespie's  report  of  1884,  but  which  his  bor- 
ings did  not  locate  so  far  to  the  northward. 

The  bed  appeared  to  be  from  6  to  10  inches  thick,  underlaid  with 
"pea  gravel,"  to  which  the  mussels  adhered.  Large  bunches  were 
brought  up  by  the  pumps,  with  from  10  to  50  mussels  in  a  bunch,  and 
some  of  very  large  size.  The  bed  was  so  thick  that  in  a  load  of  the  ex- 
cavator Howard,  oue  of  the  after  bins,  which  holds  about  30  cubic  yards, 
must  have  had  no  less  than  5  cubic  yards  in  it  of  live  mussels.  By 
July  12  large  live  mussels  had  almost  entirely  disappeared;  once  in 
awhile  a  bunch  was  brought  up  between  that  date  and  the  3 1st  of  July ? 
but  very  rarely.  The  mussel  debris  and  mussel  mud  have  continued  to 
be  brought  up.  One  of  the  Sandy  Hook  pilots,  whose  pilotage  dates 
back  to  1834,  stated  to  Mr.  Kmgsley,  the  local  assistant,  that  he  re- 
membered when  this  live  mussel-bed  extended  the  whole  way  across 
Gedney's  Channel ;  but  that  since  then  the  northern  part  had  been  de- 
stroyed by  propellors  churning  it  up  in  passing  over  it.  This  is  very 
likely  to  be  the  case. 

The  deepest  water  has  been  for  many  years  on  the  north  side  of  Ged- 
ney's Channel.  The  mid-channel  buoy  at  the  western  end  of  Gedney^s 
has  not  been,  up  to  July  31,  in  mid-channel,  but  about  300  feet  to  die 
southward,  giving  a  width  of  about  700  feet  on  the  north  side  and  300 
feet  on  the  south  side  between  the  23-foot  contours. 

All  of  the  deep-draught  steamers  and  vessels  keep  to  the  northern  side 
of  this  buoy,  and  a  line  drawn  east  from  a  point  100  feet  north  of  this 
buoy  along  the  axis  of  the  channel  would  just  about  strike  the  northern 
edge  of  the  live  mussel-bed  when  the  dredging  upon  it  began,  whiehis 
just  about  the  southernmost  line  that  deep-draught  vessels  take  in  going 
out  or  coming  in  through  the  channel. 

Apart  from  the  mussel-bed,  and  mixed  in  with  the  mussel  debris,  the 
material  in  Gedney's  Channel  consists  of  a  layer  of  sharp  quarts  sand. 
varying  in  color  from  almost  white  to  a  ruddy  orange.  There  appears 
to  be  no  regularity  in  its  color,  except  that  the  sand  on  the  eastern  end 
of  the  bar  is  of  a  darker  color  than  that  on  the  western  end.  Interspersed 
slightly  with  this  sand  is  a  small  round  water- worn  quartz  gravel,  which 
on  other  parts  of  the  bar  becomes  a  gravel  from  the  size  of  a  pea  to  the 
size  of  a  goose's  egg.  The  majority  of  this  gravel,  perhaps  70  per  cent., 
is  what  has  been  called  u  pea-gravel." 

On  resuming  work  in  March,  1886,  this  gravel  was  found  at  the  west- 
ern end  of  the  bar,  and  only  coarse  sand  was  found  at  the  eastern  end; 
but  since  then  it  has  varied  a  good  deal,  and  from  what  has  been  shown 
during  the  progress  of  the  work  there  appear  to  be  alternate  layers  of 
gravel  and  sand,  extending  over  the  bar,  without  any  very  definite  loca- 
tion and  without  having  any  very  regular  depths.  Up  to  July  31, 188*, 
it  was  noticed  that  the  material  was  gradually  becoming  finer  as  the 
depth  increased,  but  since  that  time  the  material  became  heavier  again, 
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and  at  the  present  time  of  writing  has  been  getting  lighter,  and  it  ap- 
pears to  be  the  case  that  the  material  in  Geduey's  Ghauuel  as  a  rale  is 
somewhat  lighter  in  the  middle  and  at  the  eastern  end  than  it  is  at  the 
western  end  aud  on  the  sides. 

No  evidence  whatever  has  been  found  of  the  mud-damps  and  damped 
material  so  often  spoken  of  by  uewspapers  and  persons  unacquainted 
with  the  channel,  except  a  few  large  cinders  scattered  along  ir,  which 
have  been  thrown  overboard  by  passing  steamers. 

Sandy  Hook,  pilots  state  that  they  often  stop  ocean  steamers  from 
damping  their  ashes  overboard  in  the  channels  when  going  out,  and 
on  the  2d  of  July,  1886,  John  Parsons,  inspector  of  the  excavator  How- 
ard, saw  ashes  being  dumped  overboard  from  the  steamer  Bempton,  of 
London,  as  she  passed  through  Geduey's  Channel  oat  to  sea  at  11.30 
a.  m.  He  called  the  attention  of  the  crew  of  the  Howard  to  it,  in  orde^ 
to  have  witnesses.  The  steamer  is  not  one  of'  the  regular  transatlantic 
lines,  and  has  not  returned  to  this  port  since. 

The  amount  of  cinder  dredged  up  is  so  small  that  no  accurate  esti- 
mate could  be  made  of  it ;  but  it  is  safe  to  say  that  out  of  138,000  cubic 
yards  of  material  excavated  from  Geduey's  Channel  up  to  July  31, 1886, 
the  total  amount  of  cinder  was  not  more  than  50  cubic  yards.  It  is 
pumped  up  all  over  the  bar,  and  no  large  deposit  is  found  in  any  one 
place. 

A  few  pieces  of  water- worn  sandstone  have  been  pumped  up  of  very 
irregular  shapes,  the  largest  which  have  passed  through  the  pumps  be- 
ing 13  by  8  by  5  inches.  All  the  large  pieces  have  passed  through  or 
blocked  the  pumps,  when  the  gratings  over  the  mouth  of  the  suctions 
have  been  disarranged.  Nothing  can  now  get  through  them  over  5 
inches  cube. 

The  gratings  and  pumps  have  been  choked  with  this  large  material 
several  times,  and  there  is  undoubtedly  more  of  it  than  is  pumped  up. 

Fish,  shell-Ash,  shells,  and  marine  animals  are  brought  up  in  large 
quantities,  and  usually  there  are  from  1  to  3  bushels  of  small  crabs 
brought  up  and  dumped  in  each  load. 

It  is  well  to  mention  that  since  July  31  little  bunched  of  very  small 
mussels  have  beeu  brought  up  in  noticeable  quantities  on  the  space 
formerly  covered  with  the  live  mussel-bed,  indicating  a  new  growth  since 
the  first  dredging  was  done  over  it. 

There  are  strong  indications  that  the  channel  is  underlaid  at  the 
eastern  end  with  blue  clay  at  from  33  to  35  feet  below  mean  low  water. 
Whenever  the  suctions  are  dropped  a  little  too  soon  at  the  western  end, 
starting  eastward,  pieces  of  compact  blue  clay  are  brought  up.  The 
western  end  of  Gedney's  pitches  down  into  a  deep  hole,  40  feet  deep 
and  over,  almost  perpendicularly,  and  it  is  on  the  edge  of  this  deep  hole 
that  the  clay  is  found ;  but  it  is  evidently  a  very  old  formation  and  en- 
tirely different  from  the  soft  mud  of  which  the  bottom  of  the  deep  hole 
is  composed. 

At  a  rough  estimate,  over  60  per  cent,  of  the  material  of  large  size, 
where  the  surface  is  rough,  is  over-grown  to  a  more  or  less  extent  with 
sear  growth  of  various  sorts,  indicating  that  the  stones  have  not  had 
sufficient  scour  or  wear  to  prevent  such  growth,  and  it  may,  therefore, 
be  assumed  that  they  have  lain  in  Gedney's  Channel  a  long  time. 

It  has  been  found  that  there  is  sufficient  room  in  Gedney's  Channel 
to  work  the  three  excavators  at  the  same  time,  except  just  at  high  water 
on  Thursdays  and  Saturdays,  when  the  North  Atlantic  fleet  of  steamers 
passes  over  the  bar,  when  one  and  sometimes  two  of  the  machines 
have  to  be  laid  off  for  half  an  hour  or  an  hour. 
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The  two  large  excavators,  which  are  towed,  have  been  at  a  great  dis- 
advantage, on  account  of  the  length  of  tow-line  needed  in  the  usually 
b$avy  swell  of  Gedney's  Channel.  The  length  taken  np  by  the  largest 
is: 

Feet. 

Excavator  (including  suction-pipe) 190 

Tow-line 600 

Tug , 120 

Total 900 

In  a  side  wind,  cross-tide  or  cross-sea,  in  order  to  keep  the  excavator 
from  sagging  down  outside  the  line  of  buoys,  it  is  common  for  the  whole 
tow  to  take  up  a  width  of  400  or  500  feet  of  the  channel.  At  least  four 
self-propelling  machines  could  work  more  advantageously  than  the  two 
non-self-propelling  machines  now  at  work.  However,  by' good  manage- 
ment on  the  part  of  the  tugs,  and  on  the  part  of  the  pilots  of  vessels,  do 
collision  had  occurred  up  to  July  31,  although  there  were  times  when 
euch  collisions  seemed  inevitable. 

.  One  great  trouble  has  been  that  steamers  would  not  keep  down  the 
channel  from  end  to  end,  but  would  run  in  and  out  of  it  from  the  south- 
ern side  and  eastern  end  across  the  line  of  buoys  marking  the  southerB 
side,  forcing  the  excavators  oil*  the  line,  and  carrying  away  the  buoys. 
This  has  caused  extra  expense  to  the  contractors  and  extra  work  for  the 
Engineers. 

SOUNDING  BENCH-MARKS. 

Maj.  G.  L.  Gillespie's  survey  of  the  Lower  Bay  in  1884  was  made  in 
two  parts,  referred  to  different  gauges,  the  sounding  being  located  by 
sextant  angles  to  shore  points  whose  geographical  position  bad  been 
established  by  the  United  States  Coast  Survey,  the  soundings  being 
taken  t}y  a  leadline.  The  soundings  taken  east  and  south  of  a  broken 
line  drawn  from  Sandy  Hook  to  the  head  of  the  Swash  Channel  and 
thence  to  Coney  Island  were  referred  to  mean  low  water  as  established 
by  the  Coast  Survey  and  marked  on  the  guage  on  the  Engineer  Dock  at 
Sandy  Hook,  "the  soundings  taken  west  and  north  of  this  line  towards 
the  Narrows  were  referred  to  mean  low  water  on  the  gauge  near  Fort 
Wad 8 worth,  at  the  Narrows,  sometimes  called  the  Fort  Tompkins  gauge, 
used  by  both  the  Engineers  and  by  the  Coast  Survey.  The  soundings 
which  overlapped  and  have  been  replotted  as  a  test,  show  only  a  differ- 
ence of  one-tenth  of  a  foot  between  the  two  parts  of  the  survey,  proving 
that  the  mean  planes  to  which  the  soundings  were  referred  were  prac- 
tically the  same.  In  Major  Gillespie's  survey  of  1884  mean  low  water 
on  the  Engineer's  gauge  at  Sandy  Hook  was  obtained  from  the  Coast 
Survey,  which  gave  the  plane  of  mean  low  water  as  21.945  feet  below 
a  bench-mark  on  the  main  light  at  Sandy  Hook,  which  is  described  as 
follows : 

Copper  spike,  with  cross  in  its  bead,  driven  np  to  its  head  into  the  wall,  a  few  inches 
to  the.westward  of  the  northwest  angle,  and  9$  inches  above  the  ledge,  or  a  little 
above  2  feet  above  ground.  The  width  of  the  side  of  the  octagon  at  the  bench-mark 
is  11  feet  10i  inches,  and  5  feet  5$  inches  above  the  bench-mark  in  another  ledge,  where 
the  diameter  of  the  tower  is  reduced. 

This  gave  the  mean  low- water  level  on  the  gauge  oa  the  Engineer  Dock 
at  Sandy  Hook,  as  then  established,  of  2.80  feet  above  zero. 

During  Major  Gillespie's  survey  of  1884  tidal  observations  were  kept 
up  almost  daily,  from  August  21  to  November  28,  which,  however,  gave 
a  mean  level  differing  from  that  of  the  Coast  Survey  plane,  viz,  2.985 
feet  above  the  zero  of  the  gauge,  or  a  plane  0.125  feet  above  the  Coast 
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Survey  plane.  The  soundings  shown  upon  Major  Gillespie's  maps,  south 
and  east  of  the  line  mentioned  above,  were  all  referred  to  the  Goast  Sur- 
vey plane. 

In  order  to  facilitate  work  this  year,  it  became  necessary  to  have  a 
bench-mark  nearer  the  gauge  than  the  main  light  is.  and  one  was  there- 
fore established  dnring  the  survey,  described  as  follows : 

On  the  corner  of  foundation  of  derrick  known  as  derrick  "spud,"  which  is  situated 
510  feet  east  of  the  southeastern  end  of  Engineer  office  at  8andy  Hook. 

The  elevation  of  this  bench-mark  is  10.593  feet  above  mean  low  water 
at  the  Engineer  Dock,  as  established  by  the  Coast  Survey,  and  conse- 
quently 10.468  feet  above  the  plane  of  mean  low  water  established  from 
Major  Gillespie's  observations  from  August  21  to  November  28, 1884. 
It  is  well  here  to  remark  that  from  the  records  of  this  office  it  appears 
that  the  low-water  plane  to  which  the  fort  at  Sandy  Hook  is  referred 
does  not  correspond  with  that  established  by  the  Coast  Survey,  but  is 
0.75  of  a  foot  below  it. 

In  conducting  the  work  this  year  a  gauge-reader  has  taken  daily 
readings,  except  on  Sundays,  from  May  till  July  31,  on  the  gauge  at  the 
Engineer  Dock  at  Sandy  Hook,  and  a  clock-gauge  was  also  established 
there  to  take  continuous  observations.  The  gauge  was  read  at  ten- 
minute  intervals  from  7  a.  m.  until  6  p.  m. 

The  soundings  taken  in  the  channel  in  June  and  July,  1886,  were 
taken  from  the  Engineer  tug  General  A.  A.  Humphreys  with  a  lead-line. 
The  line  was  marked  in  feet  and  half  feet,  and  its  length  was  checked 
by  a  standard  steel  tape  before  and  after  use,  so  as  to  correct  for  stretch- 
ing  or  shrinkage  of  the  line.  While  not  in  use  the  line  was  kept  in  fresh 
sea- water. 

In  taking  the  soundings  the  line  was  read  to  the  nearest  half  foot, 
^nd  the  results  recorded  and  then  reduced  to  mean  low  water  on  the 
Sandy  Hook  gauge. 

The  difficulties  of  taking  soundings  in  Gedney's  Channel  are  great, 
owing  to  the  fog  and  haze  shutting  out  the  fixed  points  on  the  shore 
to  which  sextant  angles  are  taken  to  locate  the  soundings,  and  owing 
to  bad  weather  or  to  the  strength  of  the  Atlantic  swell. 

The  average  wave  in  Gedney's  Channel  from  March  to  July  31,  this  year 
has  been  about  4  feet  from  crest  to  trough  ;  and  the  excavators  worked 
in  waves  up  to  5  and  6  feet  high  from  crest  to  trough.  Except  at  the  end 
of  February  and  in  the  early  part  of  March  of  this  year  there  had  been 
up  to  July  31  no  serious  storms ;  and  during  the  time  of  dredging, 
there  have  been  no  storms  from  the  south,  southeast,  east,  or  north- 
east, the  points  from  which  the  full  force  of  the  Atlantic  wave  is  felt 
in  Gedney's  Channel,  which  have  been  at  all  serious. 

What  small  blows  have  come  from  these  quarters  have  been  too 
short  in  duration  to  create  serious  wave  action ;  but  on  the  other  hand, 
daring  that  time  the  testimony  of  my  assistants  and  of  the  inspectors 
employed  upon  the  work  is  that  on  only  two  days  has  there  been  a  less 
sea  than  half  a  foot  from  crest  to  trough.  Sometimes  the  groutid- 
swell  succeeding  heavy  weather  in  the  Atlantic  has  not  time  to  sub- 
Bide  before  the  ground-swell  of  a  new  storm  makes. 

The  two  sets  of  soundings,  taken  June  24  and  26,  and  July  12,  19, 
and  20,  were  taken  in  waves  averaging  from  1  to  2  feet  from  crest  to 
trough,  and  the  reason  for  the  long  interval  between  July  12  and  19 
was,  that  about  one-third  of  the  proposed  soundings  were  takeu  July 
12,  and  none  other  could  be  taken  till  July  19  on  account  of  the  swell, 
although  the  excavator  could  work  easily  in  it. 
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There  have  been  many  complaints  through  the  newspapers, 
pally  of  steamers  running  aground  in  the  main  channels  leading 
New  York  Harbor.    Bat  from  the  testimony  of  my  assistant  and  of  j 
inspectors  in  charge  of  the  excavators,  who  have  given  special 
tion  to  this  subject,  it  appears  that  only  one  steamer  ran  t 
these  channels  between  March  and  July  31,  and  this  was  the 
Laurent.    Coming  up  the  Swash  Channel,  on  the  16th  of  June,  durii 
heavy  fog,  she  kept  too  far  to  the  westward,  and  ran  upon  a  well  kni 
shoal  point  putting  out  towards  the  channel  from  the  westward, 
is  over  500  feet  west  of  the  south  line  of  the  channel  usually  taken 
steamers. 

At  the  lower  end  of  the  Swash  Channel  it  is  necessary  to  make  qi 
a  sharp  turn  to  the  northward  in  order  to  get  into  Oedney's  Cham 
and  the  turn  from  the  Main  Ship-Channel  intoGedney's  Channel  isevi 
shorter.    More  room  should  be  given  for  vessels  at  these  points. 

Our  experience  shows  that  the  work  of  dredging  this  channel  can 
accomplished  by  means  of  hydraulic  excavators,  though  those  now 
use  may  be  improved  upon. 

One  very  serious  disadvantage  to  the  work  has  been  that  the  excsn 
tion  has  not  been  done  fast  enough.    Sufficient  plant  should  be  pat 
when  further  work  is  ordered  to  take  out  uot  less  thau  100,000  col 
yards  per  month. 

With  the  experience  gained  this  season  there  is  no  doubt  that 
an  amount  can  be  taken  out  monthly  from  April  until  November, 
proper  machines  are  built  for  the  work.  It  is  well  known  what  the  n< 
essary  form  of  machine  is  for  dredging  in  Gedney's  Channel  and  in 
inner  channels,  and  what  the  cost  of  the  work  ought  to  be.  Therefoi 
in  the  event  of  our  not  being  able  to  contract  the  work  yet  remainii 
to  be  done  at  reasonable  rates,  it  would  seem  to  be  expedient  for 
Government  to  build  its  own  machines  and  to  do  its  own  work. 

The  act  of  Congress  approved  August  5, 1886,  contains  the  followii 
item: 


Improving  New  York  Harbor,  New  York :  To  secure  a  90-foot  channel  at 
water  at  8andy  Hook  entrance  of  the  harbor,  upon  snch  a  plan  as  the  Secretary! 
War  may  approve,  $750,000. 

As  this  covers  the  whole  channel  distance  between  deep  water  i 
New  York  Harbor  and  deep  water  outside  the  outer  bar,  it  n< 
includes  Oedney's  Channel,  and  it  is  expected  that  a  part  of  this 
propriation  will  be  applied  to  it. 

It  is  important  that  a  very  thorough  test  of  the  practicability 
keeping  Oedney's  Channel  open  by  dredging  alone  at  a  reasonable 
lay  should  be  made  before  any  other  method  of  increasing  the  chi 
nel  depth  is  undertaken. 

The  question  of  course  is  whether  the  annual  filling  there  will  be 
great  to  justify  annual  dredging. 

This  can  only  be  determined  by  careful  surveys  made  before  and  after 
the  dredging  is  done;  such  surveys  as  the  report  shows  have  been  made 
during  the  progress  of  the  work,  and  these  surveys  will  be  repeated  is 
the  spring. 

It  is  unfortunate  that  through  the  inadequacy  of  the  machines  em- 
ployed a  greater  depth  has  not  been  gained;  but  this  was  unavoidable, 
for  there  were  no  hydraulic  machines  in  the  country  capable  of  doing 
this  work  when  it  was  first  undertaken,  and  they,  therefore,  had  to  be 
built  for  the  purpose,  and  they  necessarily  suffered  from  the  imperfec- 
tions which  affect  all  experimental  machines. 
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The  Gedney's  Channel  improvement  has  been  oond acted  under  the 
personal  supervision  of  Assistant  Engineer  Maurice  Kingsley,  whose 
energy  and  industry  in  laying  out  the  work,  watching  all  its  details, 
directing  the  action  of  the  excavators,  collecting  valuable  information, 
and  making  the  necessary  soundings  and  surveys  under  many  difficul- 
ties and  discouragements  entitle  him  to  the  strongest  commeudation. 

This  work  is  in  the  oolleotion  district  of  New  York.  Nearest  ligbt-hoase,  Sandy 
Hook  Light.    The  nearest  fort  is  the  fort  at  8andy  Hook.  * 

Amount  of  revenue  collected  at  the  port  of  New  York  during  the  year  ending  June 
30,  1886,  $132,536,402.02. 

AMOUNT  APPROPRIATED. 

By  act  of  July  5, 1884 $200,000  00 

Amount  expended  to  date , 40,812  51 


Money  statement 

July  1,  1885,  amount  available $168,4®  35 

July  1,  1886.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  I,  1885 $27,28'  86 

Jwly  1, 1886,  on tstanding  liabilities 27,115  37 

54,397  23 

July  1,1886,  amount  available 132,072  12 

Amount  appropriated  by  act  approved  August  5,  1886 750, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 882, 072  12 


f  Amount  (estimated)  required  for  completion  of  existing  project 6,000,000  00 
Amount  that  ean  be  profitably  expended  in  fiscal  year  ending  June 
N      30,  1888 1,000,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


£  io. 

IMPROVEMENT  OF  RHEEP8HEAD  BAY,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  on  the  west  side  of 
Bockaway  Inlet,  running  from  it  westward  for  2  miles  to  the  village  of 
Gravesend,  inside  and  parallel  to  the  Coney  Island  Beach. 

Its  month,  where  it  connects  with  Bockaway  Inlet,  is  subject  to  ma- 
terial changes,  from  the  making  and  cutting  away  of  the  beach  and 
from  the  changes  in  the  location  of  the  shoals  outside,  owing  to  storms. 
Its  width  varies  from  100  to  1,000  feet,  and  its  depth  from  2  to  10  feet  at 
mean  low  water. 

The  first  survey,  with  a  view  to  its  improvement,  was  made  under 
direction  of  General  John  Newton,  Corps  of  Engineers,  in  1879,  whose 
report  may  be  found  on  page  400,  Annual  Report  of  the  Chjef  of  En- 
gineers for  1879 ;  date  of  original  report  February  7, 1879. 

The  project  for  its  improvement  provides  for  diking  the  channel  and 
connecting  it  with  Bockaway  Inlet,  at  a  cost  of  9100,000  (incorrectly 
printed  in  Annual  Report  of  the  Chief  Engineers  as  $10,000).  Subse- 
quently it  was  proposed  to  connect  Sheepshead  Bay  with  Dead  Horse 
Inlet  instead  of  with  Bockaway  Inlet. 

The  first  appropriation  for  this  improvement  was  made  June  14, 1880 
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($3,000),  bat  General  Newton,  on  page  515  Annual  Report  of  the  Chief 
of  Engineers  for  1880,  states  as  follows : 

The  position  and  eveu  existence  of  this  outlet  will  depend  upon  the  advance  of  Reek- 
away  Inlet,  which  is  now  advancing  westerly  at  the  rate  af  964  feet  per  year. 

The  total  estimate  lor  this  improvement  is  about  $100,000,  and  for  this  reason  and 
the  one  oited  above,  I  would  respectfully  recommend  awaiting  developments 
farther  appropriations. 


By  act  of  March  3,  1881,  $5,000  more  was  appropriated,  making  a 

*  total  amount  available  June  30, 1881,  of  $8,000;  bnt  no  work  was  done 
up  to  the  close  of  the  fiscal  year. 

No  appropriation  was  made  and  no  work  was  done  during  the  fiscal 
year  ending  June  30, 1882.  A  survey  was  made  during  this  year,  which 
developed  marked  changes  in  the  shoals  westward  of  the  mouth,  and, 
based  upon  it,  General  Newton  suggested  making  the  outlet  from  Sheeps- 
head  Bay  through  Dead  Horse  Inlet  instead  of  through  Bockaway  Inlet 

Two  estimates  of  the  cost  of  doing  this  were  furnished,  as  follows : 

(I.) 

Cnt  to  connect  Sheepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide,  6  feet 

deep  at  mean  low  water;  52,000  cubic  yards,  at  35  cents 918,901 

1,200  feet  of  creosoted  diking  to  sustain  bend  in  out,  at  $6 7,280 

7,500  feet  of  creosoted  diking  for  interior  channels,  at  $5 37, 600 

Total  of  first  estimate 62,901 

(II.) 

Cnt  to  connect  Sheepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide,  to  6  feet 

deep  at  mean  low  water ;  52,000  cubic  yards,  at  35  cents 18,201 

Dredging  interior  channel ;  40,000  cubic  yards,  at  40  cents 16, 001 

Total  of  second  estimate 34, 2M 

By  act  of  August  2, 1882,  93,000  was  appropriated,  making  a  total 
amount  available  of  (11,000,  less  about  (650  spent  on  surveys. 

On  the  22d  of  September,  1882,  a  contract,  at  45  cents  per  cubic  yard, 
was  awarded  to  H.  N.  and  A.  J.  Beardsley  for  dredging  the  proposed  new 
channel  into  Dead  Horse  Inlet,  but  the  property-owners  represented  that 
the  present  outlet  was  sufficient,  and  that  it  would  be  of  more  benefit  to 

•  increase  the  depth  in  the  inner  bay.  After  a  good  deal  of  correspondence, 
it  was  decided  to  make  the  cut  to  Dead  Horse  Inlet  a  little  to  the  north- 
ward of  the  cut  originally  laid  out    It  was  to  be  40  feet  wide  and  5  feet 

^deep  at  mean  low  water. 

The  contract  was  commenced  November  5, 1883,  and  was  completed 
December  22,  1883.  Twenty  thousand  yards  were  excavated  and 
placed  on  the  northern  side  of  the  cut,  behind  a  bulkhead  built  along 
the  line  of  the  cut,  at  the  cost,  jointly,  of  the  property-holders  and  the 
contractor. 

On  the  5th  of  July,  1884,  a  further  appropriation  was  made  of  $5,000, 
and  sealed  proposals  were  opened  September  15,  1884,  for  continuing 
the  dredging  in  the  cut  and  widening  it  to  100  feet,  with  a  depth  of  6 
feet  at  mean  low  water. 

The  contract  was  let  to  the  Atlantic  Dredging  Company,  the  lowest 
bidder,  at  13£  cents  per  cubic  yard. 

Work  under  this  contract  was  begun  August  29, 1885,  and  continued 
until  January  13,  1886,  in  which  time  21,256  cubic  yards  of  material 
had  been  excavated,  increasing  the  total  width  of  the  cut  to  nearly  100 
feet. 

A  recent  examination  shows  that  the  last  out  holds  its  depth  well; 
but  that  the  northern  40  feet  of  width  has  shoaled  from  .05  to  2  feet. 

The  direct  passage  into  Bockaway  Inlet  has  opened  again  daring  the 
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winter,  and  it  is  probable  that  if  this  is  not  kept  closed  there  will  not 
be  enough  tide  through  the  new  inlet  to  keep  it  open,  as  the  natural 
seoor  is  through  the  old  channel. 

The  $5,000  appropriated  August  5,  1886,  will  be  applied  probably  to 
dredging  the  north  side  of  the  new  channel  to  a  depth  of  5  feet,  and  also 
to  dredging  off  the  points  of  two  small  bars  which  have  formed  at  each 
end  of  the  cut,  and  if  this  does  not  exhaust  the  appropriation  the  re- 
mainder may  be  applied  to  closing  the  old  channel  by  diking. 

There  appears  to  have  been  some  error  in  the  statistics  of  Sheepshead 
Bay,  furnished  by  one  of  its  residents  in  1884,  and  upon  which  state- 
ments of  the  amount  of  commerce  likely  to  be  benefited  by  its  improve- 
ment have  been  based. 

Inquiry  made  during  the  present  season  shows  that  the  place  has  no 
commerce,  and  that  the  large  amounts  of  material  reported  as  belong- 
ing to  the  commerce  of  the  place,  if  brought  there  at  all,  was  brought 
for  the  construction  and  use  of  hotels  and  private  residences,  by  rail  and 
by  wagon,  from  Brooklyn,  and  that  the  bay  was  not  and  could  not  be 
used  for  this  purpose  on  account  of  its  shallowness. 

The  vessels  and  boats  which  make  use  of  this  harbor  draw  less  than 
4  feet  of  water,  for  which  the  present  channel  is  amply  sufficient. 

The  question  of  the  improvement  of  the  inner  bay  is  purely  a  local 
one,  as  its  object  is  to  improve  the  boating  facilities  of  the  bay  which 
lies  inside  of  Coney  Island,  for  the  benefit  of  Oravesend  and  the  large 
hotels  on  Coney  Island. 

There  appears  to  be  no  necessity  at  present  for  making  further  ap- 
propriations for  this  bay. 


APPROPRIATIONS. 


Date. 


June  14, 1880 
Mar.  3,1881 
Aug.  2,1882 
July  5,1884 
Ang.    5,1888 


Application. 


Dredging.. 

'.Y.'.'.&o '.'.'.' 
do... 

Total 


Amount. 


$3,  Oof 
5,00* 
8,008 
5,000 
5,000 


21,000 


Amount  expended  to  Jane  30,  1886,  $15,716.27. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fort  Tompkins  Light.     Nearest  fort.  Fort  Hamilton. . 
Amount  of  reveune  collected  at  the  port  of  New  York  during  the  fiscal  year  ending 
June  30,  1886, 1132,536,402.02. 

ESTIMATE 

Original  estimate  of  1879 $100, 00ft 

Revised  estimates  of  1882 62,900 

Revised  estimates  of  1882 34,20# 

Money  statement. 

July  1,  1885,  amount  available $4, 967  83 

J«ly  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 .\  ..." 4,684  10 

July  1,  1886,  amount  available 283  73 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5, 283  73 

-7    ..     i   SSSSSSg 

[  Amount  (estimated)  required  for  completion  of  existing  project 13,200  00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10,000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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E  ii. 

IMPROVEMENT  OF  CANAR8IE  BAY,  NEW  YORK. 

Canarsie  Bay  is  the  name  given  to  a  shoal  tidal  bay  forming  the  north- 
western part  of  Jamaica  Bay  on  the  south  side  of  Long  Island,  whose 
waters  flow  into  the  Atlantic  Ocean  through  Bockaway  Inlet. 

Canarsie  is  practically  an  eastern  suburb  of  the  city  of  Brooklyn, 
and  the  terminus  of  the  Brooklyn,  Bockaway  and  Jamaica  Bay  Rail- 
road. From  Canarsie,  during  the  summer  months,  two  boats  make  tripe 
to  Bockaway  Beach. 

The  first  survey  of  it  by  the  United  States  Government,  with  a  view 
to  its  improvement,  was  made  under  direction  of  General  (then  Col.) 
John  Newton,  Corps  of  Engineers,  in  1879,  and  the  results  may  be  found 
in  Annual  Report  of  the  Chief  of  Engineers  for  1879,  page  400. 

The  scheme  of  improvement,  proposed  in  the  report,  is  briefly  to  make 
a  navigable  channel  from  the  shore  at  Canarsie  Landing  to  the  good 
navigable  channel  in  Jamaica  Bay,  a  distance  of  about  3,50#  feet. 

The  depth  of  this  channel  was  to  be  6  feet  at  mean  low  water,  which 
was  to  be  obtained  by  contracting  it  by  means  of  two  pile-dikes,  8  feet 
wide,  filled  in  with  stone,  as  it  was  not  believed  that  dredged  channels 
would  remain  permanently  open.  The  estimated  cost  of  this  project 
was  (88,000.  The  rise  and  fall  of  tide  here  is  4.7  feet,  and  the  low- water 
depth  is  4.5  feet. 

The  first  appropriation  for  the  work  was  that  of  June  14,  1880, 
$10,000;  and  a  contract  was  let  November  11,*  1880,  to  Henry  Du  Bois  & 
Sons,  for  the  construction  of  the  outer  1,000  feet  of  the  north  dike,  from 
the  deep  channel  in  Jamaica  Bay  towards  Canarsie  Landing.  This  con- 
tract was  completed  June  27, 1881,  and  it  was  proposed  to  apply  further 
appropriations  to  the  construction  of  the  south  dike,  which,  commenc- 
ing close  to  the  outer  end  of  the  north  dike,  was  to  run  up  to  Canarsie 
landing.  This  was  designed  to  be  of  sheet-piling,  strongly  braced,  the 
estimated  cost  being  $14,000. 

By  act  of  March  3, 1881,  the  sum  of  5,000  was  appropriated,  but  it 
was  not  deemed  sufficient  to  commence  the  dike,  and  therefore  it  was 
not  expended  during  the  fiscal  year  ending  June  30, 1882. 

By  act  of  August  2, 1882,  $3,000  was  appropriated,  which  brought 
the  available  balance  up  to  over  $8,000,  which  was  not  enough  to  justify 
beginning  the  diking;  and  in  view  of  the  little  chance  of  sufficient 
funds  for  this  purpose  being  soon  appropriated,  it  was  deemed  advisable 
to  apply  the  available  funds  to  dredging;  proposals  for  this  work  were 
therefore  called  for,  and  were  opened  September  22, 1882,  and  the  work 
was  let  to  the  lowest  bidder,  Elijah  Brainard,  at  48  cents  per  cubic  yard. 

This  contract  was  not  begun  till  February  8, 1883,  and  it  was  finished 
March  31, 1883,  during  which  time  9,726  cubic  yards  were  removed  from 
the  channel,  giving  a  channel  6  feet  deep  at  mean  low  water,  and  from 
50  to  75  feet  wide,  from  the  outer  end  of  the  dike  to  the  Canarsie  Land- 
ing. Narrow  cuts  were  also  made  at  the  wharf,  and  the  outer  end  of 
the  dike  was  protected  by  building  and  sinking  a  crib  15  feet  square. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1884. 

By  act  of  July  5, 1884,  the  sum  of  $5,000  was  appropriated  for  this 
work,  under  which  a  contract  was  let  to  Henry  Du  Bois  &  Sons,  Septem- 
ber 17, 1884,  for  continuing  the  dredging  at  35  cents  per  cubic  yard,  and 
for  extending  the  north  dike  eastward  50  feet,  at  $29.37  per  linear  foot 
Work  under  this  contract  was  begun  October  9,  and  was  completed 
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November  6, 1884,  during  which  time  the  proposed  eastern  extension  ot 
50  feet  of  dike  was  completed,  and  7,535  cubic  yards  of  material  were  re- 
moved from  the  channel.  At  the  close  of  the  contract  the  channel  was 
125  feet  wide  at  the  outer  end  and  50  feet  at  the  Canarsie  Landing. 

On  page  739,  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Part 
I,  Colonel  Gillespie,  then  in  charge,  makes  the  recommendation  that 
$25,000  be  appropriated  for  the  continuation  of  the  improvement,  to  be 
applied  to  the  construction  of  300  feet  of  the  south  dike,  to  the  extension 
eastward  of  the  north  dike  250  feet,  and  to  the  widening  to  100  feet  of 
the  western  end  of  the  channel  towards  Ganarsie  Landing. 

No  funds  have  been  available  nor  has  any  work  been  done  during  the 
fiscal  year  ending  June  30, 1886;  (10,000  was  appropriated  by  act  of 
August  5, 1886. 

A  recent  examination  shows  that  a  material  change  has  taken  place 
in  the  channel,  and  that  it  might  be  well  to  modify  the  last  project. 

A  shoal  constituting  a  serious  obstruction  has  been  formed  from  north- 
east to  soathwest  across  the  head  of  the  north  dike,  which  throws  the 
ebb  current  directly  across  to  the  head  of  a  sand  island  on  the  south 
side  of  the  channel.  The  head  and  north  side  of  this  island  have  been 
cat  away,  and  a  sand  point,  extending  out  towards  the  north  dike,  has 
formed  a  bar  across  the  channel  about  two-thirds  of  the  way  down  the 
dike.  On  both  of  these  bars  there  is  '4.5  feet  at  mean  low  water :  but  on 
account  of  the  short  turns,  the  channels  through  them  are  only  avail- 
able for  a  4-foot  draught.  It  is  reported  that  both  of  these  bars  formed 
this  spring  when  the  ice  was  running. 

The  current  from  that  part  of  Jamaica  Bay  which  lies  north  and  north- 
east of  Canarsie  crosses  the  channel  to  Canarise  at  right  angles,  and 
this  channel  cannot  be  expected  to  remain  open  unless  the  current  is 
deflected  along  its  axis  by  means  of  diking  such  as  was  origiually  pro- 
posed by  General  Newton.  Every  year  until  that  is  done  there  will  be 
more  or  less  shoaling,  and  especially  around  the  head  and  foot  of  the 
north  dike. 

From  all  accounts  the  running  ice  on  the  ebb  is  very  heavy  at  times 
in  Jamaica  Bay,  and  it  is  an  open  question  if  sheet-piling  would  with- 
stand it.  It  might  be  better,  therefore,  to  substitute  a  pile  dike  5  feet 
wide,  which  could  be  built  for  from  (5  to  (8  per  foot  if  creosoted  timber  is 
not  used.  The  teredo  can  have  little  effect  in  the  shoal  brackish  waters 
of  Jamaica  Bay,  and  it  is  worth  while  trying  uncreosoted  piles. 

The  $10,000  appropriated  by  act  of  August  5, 1886,  will  therefore  be 
applied  to  the  construction  of  the  southern  dike,  to  be  built  of  two  rows 
of  piles,  not  creosoted,  5  feet  apart,  the  space  between  them  to  be  filled 
with  stone. 

Oanarsie,  apart  from  being  the  terminus  of  the  Brooklyn,  Bookawaj 
and  Jamaica  Bay  Railroad,  from  which  people  transship  by  steamer  to 
Bookaway  Beach,  has  a  large  fishing  industry. 

Jamaica  Bay  is  most  favorable  for  oyster  culture,  and  most  of  the 
oysters  are  sent  to  New  York  by  boat  or  by  wagon  from  Canarsie.  It  is 
stated  that  500,000  bushels  of  oysters,  10,000  bushels  of  dams,  and 
$10,000  worth  of  blue-fish  are  shipped  from  there  annually,  and  that 
there  are  over  200  vessels  and  open  boats  engaged  in  the  trade,  drawing 
from  1  to  5  feet  water. 

Two  steamers  make  six  trips  a  day  from  Canarsie  to  Bockaway  dur- 
ing the  summer,  each  drawing  about  4  feet  water;  and  the  Edith  Peck 
makes  four  or  Ave  trips  a  day  the  year  round  to  Barren  Island,  her 
draught  being  nearly  4  feet 
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As  a  northwesterly  wind  often  makes  a  fall  of  level  in  the  bay  of  from 
1  to  L5  feet  below  mean  low  water,  it  would  seem  that  6  feet  at  mean 
low  water  at  least  should  be  maintained  in  the  improved  channel. 

Original  estimate  for  dikes  of  creosoted  timber,  $8ri,000. 

AMOUNT8   APPROPRIATED. 
Date.  Application. 


14,1880 1  Diking *•,! 

March 8, 1881    '  Dredging... V 

August  2,  1882 1 do    U 

J«iy6, 1885 t  Dredging  and  diking V 

Total : I '  5j 


Amount  expended,  $22,800.80. 


This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Fort  Tompkins  Light.  Nearest  fort,  Fort  Hamilton. 
Amount  of  revenue  collected  at  the  port  of  New  York  for  the  fiscal  year  ending  Jans 
30, 1886,  $132,536,402.02. 

Money  statement. 

July  1,  1885,  amount  available $486  74 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 287  61 

July  1,  1886,  amount  available 199  11 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 10, 199  11 

{Amount  (estimated)  required  for  completion  of  existing  project 55, 009  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    25, 000  0# 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  12. 

IMPROVEMENT  OF  8UMPAWANU8  INLET,  NEW  YORK. 

Sumpawanus  Inlet,  known  originally  and  on  the  Coast  Survey  charts 
as  Sumpwams  Creek,  is  a  small  creek  on  the  south  side  of  Long  Island, 
emptying  into  the  Great  South  Bay,  near  Babylon. 

It  lies  about  36  miles  east  of  New  York  City,  15  miles  east  of  the 
western  end  of  Great  South  Bay,  and  nearly  doable  as  much  from  the 
eastern  end. 

Fire  Island  Inlet,  through  which  most  of  the  waters  of  Great  South 
Bay  pass  into  the  Atlantic  Ocean,  lies  south-southeast  about 6  miles  di- 
rect, but  11  miles  by  the  channel. 

The  inlet  is  a  tidal  creek,  from  100  to  200  feet  wide,  running  up  to  the 
town  of  Babylon,  Long  Island,  which  is  situated  1  mile  north  of  the 
mouth.  It  is  crossed  there  by  a  dam,  which  forms  a  reservoir  for  the 
fresh  water  of  a  small  creek  which  supplies  the  town  with  water. 

The  mean  rise  and  fall  of  tides  at  the  mouth  of  the  inlet  is  only  1-3 
feet,  and  the  bottom  of  the  bay  aud  of  the  inlet  is  soft  mud. 

The  first  survey  of  Sumpawanus  Greek  was  ordered  by  act  of  Con- 
gress approved  June  14,  1880 ;  and  was  made  during  the  fall  of  1880 
under  direction  of  General  (then  Gal.)  John  Newton,  Corps  of  Bn- 
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S'neers.  His  report  may  be  found  on  page  653,  Annual  Report  of  the 
hief  of  Engineers  for  1881,  Part  I. 

The  project  based  upon  this  survey,  was  briefly  to  dredge  a  channel 
150  feet  wide  and  5  feet  deep,  at  mean  low  water,  from  the  5-foot  curve 
in  the  bay  to  the  steamboat  dock  at  the  mouth  of  the  creek,  a  distance 
of  about  1,500  feet,  and  thence  5  feet  deep  and  100  feet  wide  up  the 
inlet  to  the  town  of  Babylon,  a  distance  of  about  3,500  feet.  The  esti- 
mated cost  of  the  improvement  was  $23,115. 

The  mean  range  of  tides  at  the  mouth  of  the  inlet  being  only  1.3  feet, 
there  was  practically  no  scour.  The  depth  of  water  in  the  proposed 
channel  at  the  time  of  the  survey  was  from  1  to  3  feet  in  the  inlet,  and 
from  3  to  5  feet  outside. 

It  was  not  believed  that  diking  would  assist  this  improvement;  and 
inquiry  showed  that  the  depth  of  water  both  outside  and  inside  the  in- 
let had  materially  diminished  in  late  years. 

By  act  of  Congress  approved  March  3, 1881,  $5,000  was  appropriated 
for  this  improvement;  but  nothing  was  done  during  the  years  ending 
Jane  30, 1881,  and  June  30, 1882,  because  the  amount  was  too  small  to 
-warrant  beginning  the  work. 

By  act  of  August  2, 1882,  a  further  sum  of  $2,000  was  appropriated; 
and  proposals  were  called  for  and  were  opened  September  22, 1882,  for 
dredging  outside  the  mouth  of  the  inlet. 

John  McDermott  was  the  lowest  bidder,  at  69  cents  per  cubic  yard, 
and  a  contract  for  the  work  was  entered  into  with  him.  Work  was 
begun  April  9, 1883,  and  was  closed  May  17, 1883,  during  which  time 
9,481  cubic  yards  of  material  had  been  removed. 

This  gave  a  channel  not  less  than  75  feet  wide  and  5  feet  deep  up 
to  the  steamboat  wharf,  from  a  point  750  feet  outside  of  and  southeast 
of  it,  and  single  cuts  25  feet  wide  were  made  to  the  northeast  and  west 
sides  of  the  wharf,  in  order  to  facilitate  the  landing  of  steamboats. 

The  estimated  cost  of  dredging  in  the  original  project  was  30  cents 
per  cubic  yard :  but  Colonel  Gillespie,  in  his  annual  report  for  1883, 
Part  I,  page  568,  of  the  Annual  Report  of  the  Chief  of  Engineers,  esti- 
mates that  the  future  dredging  would  not  cost  less  than  50  cents  per 
cubic  yard,  and  therefore  made  a  modification  of  the  original  report, 
estimating  the  cost  of  the  dredging  at  $40,000,  of  which  $7,000  have 
been  appropriated. 

No  appropriations  have  been  made  since  that  of  August  2, 1882,  and 
no  work  has  been  done  since  the  close  of  McDermott's  contract  on  May 
17, 1883. 

A  recent  examination  shows  that  the  channel  is  in  much  the  same 
condition  as  after  the  work  of  1883,  except  that  the  expected  shoaling 
sx>oken  of  by  General  Newton  in  his  preliminary  report  is  continually 
taking  place. 

The  cut  itself  has  shoaled  about  half  a  foot,  and  the  flat  outside  about 
the  same,  giving  about  5  feet  in  the  dredged  channel,  but  only  4  to  4J 
feet  outside,  except  in  a  small  channel  which  has  been  kept  open  by  the 
passing  steamboats. 

The  commerce  of  Sumpawauus  Creek  is  peculiar.  Babylon,  1  mile 
above  the  mouth  of  the  inlet,  is  a  small  town  of  3,000  to  5,000  inhabit- 
ants, and  depends  almost  entirely  upon  the  summer  trade  of  the  hotels 
and  cottages  along  the  north  shore  of  Great  South  Bay,  and- upon  the 
hotels  on  Fire  Island  Beach. 

To  Fire  Island  Beach,  in  summer,  three  steamers  run  daily,  drawing 
from  4  to  5  feet  of  water. 
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• 

The  actual  commerce  of  Babylon  by  water  has  been  decreasing  from 
all  accounts ;  for  the  reason,  first,  that  the  Long  Island  Railroad  has 
taken  away  the  sea- going  business ;  and  second,  that  th*  depth  of  water 
has  decreased  too  much  for  sea-going  vessels,  even  of  light  draught,  to 
enter.  Babylon  itself  has  improved  immensely,  aud  has  become  a  fash- 
ionable summer  resort.  At  present  the  commerce  of  Babylon  is  carried 
on  by  three  steamboats,  drawing  from  4  to  5  feet,  running  in  summer  to 
Fire  Island  Beach ;  three  schooners,  drawing  from  5  to  oh  feet,  bringing 
brick,  lime,  lumber,  and  other  he^vy  freight  to  Babylon  the  year  round; 
one  hundred  sloops  and  pleasure  boats,  drawing  from  1  to  2  feet  of  water, 
taking  out  sailing  and  fishing  parties  during  the  summer ;  of  which 
seven  or  eight  remain  in  use  during  the  winter  fishing  and  taking  oys- 
ters and  clams  to  Patchogue,  Sayville,  and  New  York. 

No  oysters  are  brought  to  Babylon  from  the  bay,  and  only  a  few  clams 
in  the  summer  for  home  consumption. 

No  statement  of  commerce  appears  in  the  annual  reports,  except  in 
two  letters  dated  May  16, 1883  (presumably),  one  furnished  by  a  gentle- 
man of  the  name  of  -Sammis  from  Patchogue,  who  has  large  interests 
in  Babylon;  and  another,  furnished  by  the  United  States  inspectoral 
that  time,  who  has  evidently  made  the  mistake  of  including  the  whole 
commerce  of  the  Great  South  Bay  in  the  commerce  of  Sumpawanus 
Creek  aud  Babylon. 

The  commerce  of  the  creek,  in  my  judgment,  only  warrants  the  dredg- 
ing of  a  5  foot  channel  from  the  5-foot  curve  in  the  bay  to  the  steam- 
boat wharf  for  the  use  of  the  steamers,  and  so  that  the  few  schooners 
which  come  in  can  come  up  to  the  wharf  without  the  expense  of  light- 
erage. 

So  far  as  the  extension  of  the  improvement  from  the  steamboat  dock 
up  the  inlet  is  concerned,  I  see  no  reason  to  continue  it. 

From  all  accounts  the  shoals  in  the  bay  kill  the  sea  so  entirely  that 
the  pleasure  boats  can  lie  in  the  mouth  of  the  creek  in  all  weathers,  and 
the  freighting  interest  is  too  small  to  warrant  the  cost  of  the  improve- 
ment. 

The  original  estimate  of  the  work  was  $23,115. 

The  modified  estimate  is  $40,000,  of  which  $7,000  has  been  appropri- 
ated. $10,000  can  be  profitably  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steamboats,  but  I  think  that  the  work  is 
more  a  matter  of  private  interest  than  work  that  should  be  undertaken 
by  the  Government. 

Revised  estimate  for  dredging  channel,  $40,000. 

AMOUNTS  APPROPRIATED. 


Date.  Application. 

i 


Mar.   3,1881  '  Dredging 1 !       feSN 

Aug.  2,1882  I  Dredging ,         %m 


Amount  expended 94918  B 


This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
try.  Nearest  light-house,  Fire  Island  Light ;  nearest  fort,  Fort  Hamilton.  Amount 
of  re  venae  collected  at  the  port  of  New  York  daring  the  fiscal  year  ending  June  30, 
1886,  $132,536,402.02. 
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Money  statement 

July  1,  1885,  ainouot  available $106  93 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,188ft 26  0* 

July  1,  1886,  amount  available 81  88 

Amonnt  available  for  fiscal  year  ending  Jane  30, 1887 81  88 

{Ainoant  (estimated)  required  for  completion  of  existing  project 33, 000  09 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  09 
Submitted  in  compliance  with  requirements  of  section  2  of  river  aud 
harbor  acts  of  1866  and  1867. 


E   13. 
IMPROVEMENT  OF  THE  MANASQUAN  RIVER,  NEW  JERSEY. 

The  Manasqaan  River,  New  Jersey,  empties  into  the  Atlantic  Ocean 
midway  between  Sandy  Hook  and  Barnegat  Inlet,  which  are  about  50 
miles  apart. 

For  the  first  3  miles  up  from  the  month  it  consists  of  a  tidal  estuary 
about  one-third  of  a  mile  in  width.  For  the  next  2  miles  it  contracts  to 
a  width  of  from  100  to  150  feet ;  above  this  it  opens  out  into  a  second 
basin  2  miles  long  and  one-fourth  mile  in  width.  The  depth  of  the  lower 
basin  is  from  4  to  5  feet;  the  depth  of  the  upper  basin  is  from  3  to  4  feet 
at  mean  low  water.  The  mean  rise  and  fall  of  tide  in  the  lower  basin, 
near  the  month,  is  said  to  be  about  2  feet,  and  at  the  head  of  the  upper 
basin  is  zero,  in  ordinary  weather. 

The  Manasquan,  with  its  tributaries,  drains  an  area  of  over  80  square 
miles. 

The  mouth  has  been,  and  is  still,  obstructed  by  movable  bars  and 
shoals  of  shifting  sand,  which  are  influenced  by  heavy  storms. 

The  depth  of  water  on  these  bars  has  varied  in  the  last  eight  years 
from  1  to  4  feet  at  mean  low  water.  Once  during  that  time,  after  a  heavy 
storm,  the  outlet  was  entirely  closed. 

The  first  survey  of  this  river,  with  a  view  to  its  improvement,  was 
made  by  Captain  Ludlow,  in  1878,  under  direction  of  Col.  J.  N.  Macomb. 
Corps  of  Engineers,  the  report  on  which  may  be  found  on  page  463  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1879,  Part  I. 

The  commerce  of  the  river  at  that  time  was  practically  nothing,  but 
it  was  expected  to  increase  if  a  stable  outlet  could  be  procured  by  arti- 
ficial means,  and  it  was  also  expected  that  it  would  be  used  as  a  harbor 
of  refuge -for  small  coasting  and  fishing  vessels  when  they  were  pre- 
vented by  storms  from  making  a  safe  harbor  at  Sandy  Hook  or  Barne- 
gat Inlet. 

It  was  proposed  to  make  a  straight  cut  from  the  river  into  the  ocean 
across  the  bar  at  the  mouth,  the  cut  to  be  about  200  feet  wide  and  not 
less  than  6  feet  deep  at  mean  low  water  and  to  be  protected  by  parallel 
jetties,  and  a  basin  was  to  be  dredged  inside  the  jetties  about  2,000  feet 
long,  200  feet  wide,  and  5  feet  deep.  The  jetties  were  each  to  be  built 
of  two  rows  of  piles,  creosoted,  and  the  spaces  between  the  piles  were 
to  be  filled  with  stone.  Twelve  thousand  dollars  was  also  to  be  expended 
for  the  removal  of  wrecks  and  snags.  The  total  estimated  cost  of  the 
project  was  $52,120. 
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This  project  was  referred  for  discussion  to  the  Board  of  Engineers  for 
Fortifications  and  River  and  Harbor  Improvements.  Their  report  may 
be  found  on  page  548  of  Report  of  the  Chief  of  Engineers  for  1880,  Part  I . 

Briefly,  they  reported  that  the  project  was  insufficient  to  secure  any 
permanent  results;  that  the  jetties,  instead  of  being  carried  oat  to  the 
shore-line,  would  have  at  least  to  be  carried  out  to  the  2-falhom  curve; 
that  they  would  have  to  be  of  a  more  stable  form  of  construction ;  and 
that,  at  a  rough  estimate,  the  total  cost  of  the  improvement  required  to 
give  a  harbor  of  refuge  such  as  Colonel  Macomb  proposed  would  be  from 
$200,000  to  $260,000.    Their  conclusions  are  as  follows : 

The  Board  are  of  the  opinion  that  the  piers,  an  recommended  in  the  project  sab- 
mitted,  will  not  avail  to  keep  open  a  good  entrance  from  the  seaward ;  that  the  piers 
will  require  further  extension  at  great  cost ;  and  that  the  passage  of  vessels  through 
inch  a  long  narrow  outer  entrance  to  reach  the  inner  harbor,  even  if  the  depth  be 
sufficient,  will  not  be  safe  daring  a  heavy  storm. 

The  inner  harbor,  for  which  an  estimate  for  deepening  has  been  submitted  by  the 
local  engineer,  may  require  some  works  of  contraction  to  preserve  its  depth. 

The  cost,  however,  will  probably  be  small,  and  has  not  been  considered  for  want  of 
the  requisite  data. 

The  Board  are  by  no  means  satisfied  that  the  usee  to  which  the  harbor,  improved 
as  in  the  project,  could  be  put  wonld  prove  of  much  public  benefit. 

A  harbor  of  refuge  is  probably  needed  along  this  coast,  but  it  should  be  sufficiently 
deep  and  spacious  to  admit  the  larger  classes  of  coasting  vessels.  Such  harbor  could 
be  constructed  only  upon  a  plan  modified  considerably  from  the  one  presented,  and 
at  much  greater  cost. 

As,  however,  $12,000  had  been  appropriated  by  the  act  approved 
March  3, 1879,  the  Board  were  of  the  opinion  that  Colonel  Macomb's 
project,  with  certain  modifications  of  construction,  should  be  carried  out, 
with  a  view  only  to  straightening  the  channel  at  the  month  through 
the  sand-bar,  which  then  ran  across  it  from  the  south  beach. 

Bids  were  accordingly  opened,  after  due  advertisement,  and  a  con- 
tract was  entered  into  with  G.  F.  Drake,  April  18, 1879,  for  beginning 
the  construction  of  the  dikes.  The  contractor  failed  to  commence 
operations,  the  contract  was  annulled,  and  no  work  was  done  that 
year. 

On  the  14th  of  June,  1880,  an  additional  appropriation  of  $20,000 
was  made;  and,  under  date  of  June  9, 1880,  the  question  of  the  im- 
provement of  Manasquan  River  was  referred  to  Lieut.  Col.  N.  Michler, 
Corps  of  Engineers,  who  had  relieved  Colonel  Macomb,  for  report 
The  report  may  be  found  on  page  712,  Annual  Report  of  Chief  of  En- 
gineers for  1881,  Part  I. 

Colonel  Michler's  report  emphasizes  that  of  the  Board  of  Engineers, 
and  states  besides — 

That  since  this  subject  was  first  discussed  the  facilities  of  communication  and 
transportation  to  and  from  the  valley  have  been  very  much  increased  within  the  last 
few  months ;  in  fact,  all  difficulties  removed  by  the  extension  of  the  Long  Branca 
Division  of  the  Jersey  Ceatral  Railroad  to  and  across  the  Manasquan  River  as  far  ss 
Point  Pleasant. 

The  road  crosses  the  river  over  a  pile  bridge  about  1  mile  above  its  month.  The 
construction  of  this  road  obviates  to  a  great  decree  the  necessity  for  the  proposed  im- 
provement, as  now  the  lack  of  communication  is  supplied. 

He  also  stated  it  to  be  his  opinion  that,  if  a  harbor  of  refuge  were 
necessary  at  that  point,  it  could  not  be  constructed  without  great  ex- 
pense, not  at  all  proportionate  to  its  utility  or  importance. 

Further,  that,  "  should  it  be  decided  to  attempt  some  plan  and  pros- 
ecute it  towards  its  completion,  the  general  lines  of  dikes  as  proposed 
by  Colonel  Macomb,  as  described  in  his  report  and  in  that  of  the  Board 
of  Engineers,  might  be  successfully  adopted/'  with  certain  modified 
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tious  of  construction ;  but  that  there  was  every  chance  of  a  storm  de- 
molishing the  whole  structure,  or  of  a  single  gale  changing  the  entire 
nature  and  position  of  the  inlet  under  discussion ;  so  that  no  safe  esti- 
mate could  be  made  of  the  probable  final  cost. 

Colonel  Michler's  project  was  approved  by  the  Chief  of  Engineers, 
and,  after  due  advertisement,  a  contract  was  let  for  the  construction  of 
the  north  jetty  to  Henry  Du  Bois  &  Son;  but,  owing  to  the  lateness  of 
the  season,  work  was  not  begun  until  June  17,  1881. 

Work  on  the  construction  of  the  north  jetty  was  continued  from  that 
date  up  to  March  8,  1882,  when  the  contract  was  closed.  The  total 
length  of  the  jetty,  when  the  contract  was  closed,  was  1,515  feet. 

This  jetty,  starting  from  a  point  of  salt  marsh,  known  as  Stump 
Point,  and  running  in  a  general  southeasterly  direction,  closed  entirely 
the  old  outlet  of  1879  to  the  northward,  and  turned  the  current  of  the 
river  almost  directly  along  its  inner  side  of  the  jetty  seaward.  The 
scour  on  the  inner  side  of  the  jetty,  near  the  outer  end,  necessitated  its 
reiuforcenrent  by  a  crib  130  feet  long,  and  the  whole  line  of  diking  was 
protected  by  fascine  mats,  and  riprap  on  the  river  face,  and  bags  of  sand 
on  the  inner  side. 

Spur-dams  of  plank,  fascines,  and  sand -bags  were  also  built  at  right 
angles  to  the  line  of  the  dike  on  the  north  side  to  arrest  the  sand,  and 
relieve  the  dike  from  the  pressure  produced  by  the  emptying  and  filling 
of  the  tidal  reservoir  above. 

Upon  the  completion  of  the  work,  the  depth  of  the  water  on  the  outer 
bar  was  approximately  4  feet  at  low  water,  and  the  channel  was  par- 
allel with  the  axis  of  the  dike. 

A  sum  of  $40,000  was  estimated  as  necessary  for  extending  the  north 
jetty  255  feet  seaward,  to  its  full  projected  extent,  and  to  build  905  feet 
of  jetty  on  the  south  side. 

A  sketch  of  the  condition  of  the  improvement  June  30, 1882,  with  de- 
tails of  the  construction  of  the  jetty,  may  be  found  opposite  page  702, 
Annual  Report  of  the  Chief  of  Enginersfor  1882,  Part  1. 

On  the  2d  of  August,  1882,  a  further  sum  of  $7,000  was  appropriated 
for  the  improvement ;  making  the  total  available,  iucluding  the  balance 
of  the  old  appropriation  $8,500. 

A  contract  was  let  in  October,  1882,  to  Stephen  A.  Kelly  for  the  con- 
struction of  part  of  the  south  jetty.  Operations  were  begun  under  this 
contract  in  November,  1882,  and  were  closed  June  30,  1883,  during 
which  time  475  feet  of  the  jetty  had  been  completed. 

The  outer  end  of  the  south  jetty  starts  at  a  point  100  feet  inside  the- 
outer  end  of  the  north  jetty,  and  200  feet  from  it  to  the  southward* 
For  the  first  100  feet  inward  it  is  parallel  to  the  north  jetty ;  but  the 
inner  end  of  the  second  100  feet  is  240  feet  from  the  north  jetty ;  the  re- 
maining 275  feet  inwards  is  thrown  back  from  the  channel  to  the  south- 
ward, so  as  to  prevent  the  cutting  of  the  beach  behind  the  jetty,  and 
deflect  the  current  towards  the  center  of  the  channel.  The  outer  200 
feet  of  this  jetty  is  formed  by  two  rows  of  piles  sawed  off  at  1  foot 
above  mean  high  water,  set  12  feet  apart  from  u  inside  to  outside,"  the 
space  between  being  filled  with  stone.  Over  the  remaining  275  feet  the 
jetty  is  only  5  feet  wide. 

It  was  reported,  at  the  close  of  the  year  1883,  that  the  condition  of 
the  improvement  was  satisfactory,  and  the  extension  of  the  north  jetty 
500  feet  seaward,  and  the  south  jetty  300  feet  seaward  and  300  feet 
shoreward,  was  recommended,  the  estimated  cost  of  which  was  $33,000. 

No  appropriation  has  been  made,  and  no  work  has  been  done  since 
June  30,  1883. 

48B 
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Id  1884  it  was  reported  that  there  had  not  been  less  than  from  2£  to 
3  feet  at  mean  low  water  on  the  bar  since  the  construction  of  the  jetties, 
bat  that  a  shoal  inside  them,  starting  from  the  inner  end  of  the  north 
jetty,  was  making  rapidly  to  the  southward,  throwing  the  currents  at 
half-tide  towards  the  south  side  of  the  channel,  which  resulted  in  cutting 
round  back  of  the  inner  end  of  Xhe  south  jetty  ;  and.  to  preveut  a  breach 
from  being  made  in  the  beach  back  of  the  south  jetty,  an  appropriation 
of  $30,000  was  urged  for  extending  the  south  jetty  shoreward  300  feet, 
and  for  repairing  it;  for  extending  the  north  jetty  300  feet  seaward; 
and  for  dredging  part  of  the  shoal  putting  out  from  theinnerend  of  the 
north  jetty. 

In  1885  an  examination  showed  that  there  was  a  depth  over  the  bar 
of  3  feet  at  mean  low  water,  that  the  shoal  at  the  inner  end  of  the  north 
jetty  had  materially  increased  to  the  southward,  and  consequently  that 
the  deep-water  channel  had  been  still  further  thrown  forward  towards 
the  south  bank,  and  an  appropriation  of  $25,000  was  asked  for  to  ex- 
tend both  jetties  seaward  300  feet,  to  extend  the  south  jetty  shoreward 
100  feet,  and  to  dredge  the  inner  shoal  so  as  to  bring  the  channel  more 
in  a  line  with  the  axis  of  the  jetties. 

No  money  has  been  available  aud.no  work  has  been  done  during  the 
fiscal  year  ending  June  30,  1886. 

A  recent  examination,  however,  shows  the  condition  of  the  improve- 
ment to  be  very  unsatisfactory,  and  proves  conclusively  the  correctness 
of  the  opinions  of  the  Board  of  Engineers  in  1879,  and  of  Colonel  Mich- 
ler  in  1880,  mentioned  above;  and  also  had  sufficient  money  been  ap- 
propriated for  the  extension  of  the  shore-arm  of  the  south  jetty,  asked 
for  in  1884,  that  many  of  the  present  bad  features  might  have  been 
averted.  ' 

The  beach  has  made  out  on  the  north  side  of  the  north  jetty  till  the 
mean  high- water  mark  is  only  20  feet  inside  it,  and  the  high- water  shore- 
line on  the  south  side  has  made  past  the  outer  end  of  the  south  jetty, 
as  originally  predicted  by  the  Board  of  Engineers. 

Across  the  mouth,  and  distant  about  200  feet  seaward  of  the  outer  end 
of  the  north  jetty,  is  a  bar  parallel  with  the  beach,  a- wash  at  low  water, 
extending  some  500  feet  north  of  the  north  jetty,  and  200  feet,  south  of 
the  south  jetty.  Between  it  and  the  shore-line  there  is  a  channel  around 
the  north  and  south  ends  of  the  shoal  with  about  2  feet  of  water  over 
it  at  mean  low  water. 

The  shoal  putting  out  southward  from  the  shore  end  of  the  north  jetty 
has  increased  till  at  mean  low  water  it  is  bare  within  about  30  feet  of 
the  inner  end  of  the  south  jetty ;  and  the  larger  part  of  it  is  about  2  feet 
out  of  water  at  low  water. 

This  has  thrown  the  deep-water  channel  over  to  the  southward,  so 
that  the  inner  portion  of  the  south  pier,  which  is  deflected  over  to  the 
southward,  is  in  the  deepest  water  of  the  channel;  the  filling  is  all 
washed  out ;  and  the  mean  low-water  line  of  the  south  shore  runs  aboat 
150  feet  inside  the  inner  end  of  the  jetty.  A  deep  hole  has  been  scoured 
out  under  this  150  feet  of  the  inner  end.  The  current  is  then  deflected 
across  the  channel  almost  at  right  angles  towards  the  north  jetty;  and  a 
deep  hole  with  from  10  to  12  ieet  of  water  scoured  along  its  face,  grad- 
ually diminishing  in  depth  towards  the  outer  end,  to  about  5  feet. 

The  outer  end  of  the  south  jetty  is  covered  with  sand  which  has  com* 
over  into  the  channel,  forming  a  beach  inside  it  20  feet  wide  at  mean 
low  water. 

The  channel  now  from  the  ocean  into  the  bay  may  be  fairly  said  to  be 
in  worse  condition  than  at  the  time  of  the  survey  of  1879. 
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The  ground  taken  originally  that  Manasquan  could  be  used  as  a  har- 
bor of  refuge  is  no  more  tenable  now  than  when  the  Board  of  Engi- 
neers decided  against  it  in  1879.  It  has  now  no  more  commerce  than 
in  1879,  and  the  plea  that  its  improvement  was  necessary  to  get  local 
products  to  ]Sew  York  is  stated  to  be  unsound  since  the  extension  of  the 
Long  Branch  Railroad.  But  the  question  comes  up,  shall  the  present 
works  be  allowed  to  go  to  ruin,  and  probably  (if  the  piling  and  crib 
work  begins  to  break  away,  as  it  undoubtedly  will  shortly)  block  up 
forever  any  ingress  to  or  egress  from  the  river. 

By  extending  the  shore  end  of  the  south  jetty,  not  on  the  present  line, 
but  on  a  line  nearly  parallel  to  the  norty  jetty,  it  is  reasonable  to  ex- 
pect that  the  increased  scour  will  cut  a  channel  again  through  the  sand 
bar  at  the  inner  end  of  the  north  jetty,  and  that  the  extension  of  both 
jetties  seaward  from  300  to  400  feet  will  scour  out  the  outer  bar ;  and 
that  the  channel,  so  obtained,  will  remain  for  a  number  of  years. 

It  seems  advisable,  at  all  events,  that  an  accurate  survey  be  made  of 
the  condition  of  the  improvement  on  which  an  estimate  can  be  made  of 
the  cost  of  a  modified  project.    'The  survey  would  cost  about  $300. 

While  not  believing  the  improvement  any  more  necessary  to  com- 
merce than  the  Board  of  Engineers,  to  save  the  existing  work  I  should 
also  recommend  such  an  appropriation  as  would  give  at  least  as  good 
an  entrance  to  the  harbor  as  existed  in  1879,  unless  the  cost  is  found  to 
be  excessive. 

In  case  it  is  decided  to  continue  the  improvement  as  a  result  of  this 
survey,  the  whole  amount  of  money  asked  for  should  be  appropriated 
at  once,  in  order  to  save  further  deterioration  of  the  existing  works  and 
channel. 

Manasquan  River  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  whioh.is  the 
nearest  port  of  entry.  Nearest  light-house,  Barnegat  Light.  Nearest  fort,  fort  at 
Sandy  Hook,  New  Jersey.  Amount  of  revenue  collected  at  the  port  of  Perth  Amboy 
daring  the  fiscal  year  ending  June  30, 1886,  $31,067.65. 

Original  estimate  of  1679  for  jetties  and  dredging (52, 120 

Additional  estimate  of  1882 19,880 

Total 72,000 

APPROPRIATIONS. 


Date.  Application. 


March  3, 1879 j  \  Vnrtli  T**Hr 

June  14, 1880 }  North  Jetty.... 

August  2, 1882 1    South  Jetty — 


Amount. 


{ 


$12,000 

20,000 

7,000 


Total 

Amount  expended  to  June  30,  1886,  $30,000. 


30,000 


Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project $33,000  00 

Sn omitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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£  14. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

Tbe  Shrewsbury  River  is  a  large  shallow  estuary  in  north  eastern  New 
Jersey,  entering  the  lower  bay  of  New  York  at  the  jnuction  of  the  penin- 
sula of  Sandy  Hook  with  the  mainland,  about  1  mile  due  north  from  the 
lights  on  Navesink  Highlands. 

Its  land  drainage  area  is  about  120  sqnare  miles.  The  lower  part, 
running  from  the  mouth  for  3  miles  up  to  Rocky  Point,  just  below  Sea- 
bright,  is  about  1,200  feet  wide.  For  this  distance  it  runs  parallel  with 
the  coast  tine  of  the  Atlantic  Ocean,  and  is  only  separated  from  it  by  a 
Bandy  beach  from  200  to  1,000  feet  in  width. 

From  this  point  it  divides  into  two  branches,  one  known  as  the  South 
Branch,  keeping  more  or  le*s  parallel  with  the  beach  for  about  2  miles 
further  to  the  southward,  when  it  opens  into  a  large  bay  called  Pleas- 
ure Bay,  4  miles  long  and  half  a  mile  wide.  The  head  of  navigation 
on  the  South  Branch  is  Branch  port,  situated  on  a  little  creek  leading 
into  the  southern  side  of  the  bay.  The  distance  from  the  forks  to 
Branchport  is  about  6  miles. 

The  other  fork,  known  as  the  North  Fork,  strikes  away  from  the 
south  at  right  angles  to  the  westward  at  Rocky  Point,  with  a  width  of 
about  1,000  feet  for  the  first  mile  up  to  Oceanic  Wharf,  when  it  opens 
out  into  another  land-locked  bay  called  North  Shrewsbury.  This  bay 
is  about  the  same  size  as  the  one  at  the  head  of  the  South  Fork,  viz,  5 
by  one-half  miles. 

It  is  stated  by  Colonel  Kurtz  that  in  1779  to  1782  the  two  branches 
discharged  directly  into  the  Atlantic  Ocean,  opposite  the  mouth  of  the 
North  Fork,  and  had  no  outlet  into  Sandy  Hook  Bay. 

Opposite  the  Navesink  Highlands  the  ocean  beach  is  narrowest,  and 
it  has  often  been  broken  through,  to  the  detriment  of  the  lower  part  of 
the  chanuel.  Since  the  construction  of  the  New  Jersey  Southern  Rail- 
road along  the  crest  of  the  beach,  in  1865,  these  breaks  have  been  less 
frequent  and  less  damaging  to  the  chanuel,  the  railroad  company  hat- 
ing strengthened  the  weakest  part  of  the  beach  by  jetties  and  bulk- 
heads. 

When  the  question  of  the  improvement  of  this  river  came  up  in  1870 
its  mouth  was  closed  by  a  bar  with  from  3  to  4  feet  of  water  on  it. 
Above  this,  both  up  the  maiu  river  and  up  the  two  branches  to  where 
they  enter  the  large  bays,  were  shoals  with  from  3  to  4  feet  of  water  00 
them,  separated  by  stretches  of  water  from  6  to  13  feet  deep. 

The  commerce  of  the  Shrewsbury  River  has  never  experienced  any 
trouble  in  its  passage  through  these  bays,  but  only  in  the  parts  of  the 
river  leading  out  of  them. 

The  emptying  and  filling  of  these  large  tidal  basins  create  swift  ebb 
and  flood  currents  in  the  river,  with  shifting  bars.  The  material  is  un- 
stable sand,  and  appears  to  be  especially  subject  to  ice  action  in  winter. 
The  river  is  practically  closed  by  ice  for  about  four  mouths  in  the  year. 

A  bad  break  in  the  beach  in  1853,  which  damaged  the  lower  channel, 
was  made  the  subject  of  a  special  report  to  the  Chief  of  Eugiueers  bv 
Lieut.  M.  Harrison ;  but  it  was  not  until  1870,  after  the  citizens  had 
spent  $2,000  in  dredging,  that  the  Federal  Government  took  steps  for 
the  improvement  of  the  Shrewsbury  River. 

In  1870  the  first  survey  of  the  river  was  made,  under  direction  of 
Lieutenant-Colonel  Kurtz,  Corps  of  Eugiueers,  and  his  project  for  it* 
improvement  may  be  found  in  Annual  Report  of  the  Chief  of  Engineers 
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for  1871,  page  703.  This  project  was,  briefly,  to  dredge  the  existing 
ehoals,  at  an  estimated  cost  of  $14,000. 

Fourteen  thousand  dollars  was  appropriated  for  this  purpose  in  1871, 
and  work  under  this  project  was  carried  on  in  1871,  1*72,  and  1873;  but 
it  was  found  more  expensive  than  had  been  expected,  and  a  further 
sum  of  $5,000  was  appropriated. 

In  1876  a  partial  survey  was  made,  and  a  new  scheme  of  improve- 
ment, by  dikiog  and  dredging  was  made,  the  cost  being  estimated  at 
$19,000;  but  no  money  was  appropriated  for  it,  and  no  work  done  be- 
tween 1873  and  1878. 

In  1878  an  extended  survey  was  made  by  Captain  Ludlow,  Corps  of 
Engineers,  nnder  direction  of  Col.  J.  N.  Macomb,  Corps  of  Engineers,  and 
the  following  scheme  was  proposed  (see  Report  of  the  Chief  of  Engineers 
tor  1879,  pages  405-411) :  It  provided  for  obtaiuing,  by  dredging  and 
by  contracting  the  wider  portions  of  the  river  by  the  use  of  dikes,  chan- 
nels 6  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide,  extend- 
ing from  the  6-foot  curve  at  the  mouth  in  Sandy  Hook  Bay  up  to  the 
6-foot  curves  on  both  branches  in  the  bays  above.  At  that  time  the 
minimum  depth  in  the  channel  across  the  bar  was  2.9  feet,  and  above 
the  same  depths  could  be  carried  over  the  shoals  of  the  upper  rivers. 

Two  estimates  of  cost  were  submitted,  one  of  $134,686,  and  another 
of  $163,091.  The  report  was  submitted  to  a  Board  of  Engineers,  who, 
on  February  7,  1879,  proposed  the  following  modification : 

1.  Sonth  Shrewsbury : 

Estimate,  Captain  Ludlow's  project $39,683 

To  which  add  cost  of  Dike  U 8,400 

48,083 
Deduct  for  dredging 1,000 

Total  for  Sonth  Shrewsbury : 47,083 

"2.  North  Shrewsbury : 

Estimate 39,103 

.  Improvement  of  ebb-channel  below  Highlands 55, 900 

Total 142,086 

In  1879  and  1880  pile  and  stone  dikes  were  built  at  the  north  and 
sonth  Shrewsbury  branches,  contracting  their  width,  and  dredging  was 
carried  on  in  the  North  Branch. 

In  1880  and  1881  a  dike  was  built  at  the  head  of  the  Sonth  Branch, 
and  dredging  was  carried  on  from  Seabright  to  Pleasure  Bay,  at  the 
head  of  the  South  Branch.  It  was  found  that  just  above  Seabright 
Bridge  a  bar  of  hardpan  crossed  the  channel,  which  increased  the  ex- 
pense of  dredging  materially. 

In  1880,  1881,  and  1882  a  dike  4,021  feet  long  was  built  at  the  mouth 
on  the  east  bank  of  the  river,  so  as  to  close  up  Spermaceti  Bay.  In  1882 
and  1883  dredging  was  done  along  the  dike  and  across  the  bar,  and  also 
in  the  South  Branch.  Work  was  suspended  in  October,  1883,  for  the 
want  of  funds,  and  no  work  has  been  done  since.  At  that  date  the  con- 
dition of  the  improvement  is  stated  by  Colonel  Gillespie,  Corps  of  En- 
gineers (Annual  Report  of  the  Chief  of  Engineers  for  1885),  to  have  been 
as  follows: 

FroTZ  the  mouth  to  Highlands  Bridge. — A  pile-dike  was  built  from  Crane  Point  to 
•opposite  Cove  Point  at  the  entrance,  4,0*21  feet  long,  with  widths  varying  from  5  to  8 
feet.  A  channel  was  dredged  across  the  bar  2,100  feet  long,  75  feet  wide,  and  6  feet 
•deep,  mean  low  water,  and  a  chanuel  was  dredged  from  Island  Beach  to  Highlands 
Bridge  1,800  feet  long,  25  to  100  feet  wide,  and  6  feet  deep.  The  completion  of  the 
project  for  this  section  requires  the  bar  and  Island  Beach  channels  to  be  widened  to 
300  feet. 
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North  Branch. — The  dike  on  the  right  bank  from  Lower  Rocky  Point  to  Barter 
Point  was  completed  for  a  length  of  1,885  feet,  with  two  openings  for  nee  by  small 
boats  belonging  to  property-holders  on  the  south  side,  and  the  channel  at  Lower 
Rocky  Point  dredged  to  a  width  of  75  feet  (since  increased  to  200  feet  by  current 
action)  giving  6  feet  depth.  From  Barley  Point  to  Oceanic  Wharf,  at  Oceanic,  a 
channel  near  Barley  Point  was  dredged  1,300  feet  long,  100  feet  wide,  and  ti  feet  deep. 
This  has  since  shoaled  to  4  feet  and  less ;  and  near  Oceanic  Wharf  a  channel  60U  feet 
long  and  100  feet  wide  and  6  feet  deep.  The  dike  on  the  right  bank  not  having  been 
finished,  frequent  sboalings  have  occurred  opposite  Barley  Point,  requiring  many 
dredgings  over  the  same  ground.  The  completion  of  the  improvement  in  this  reach 
requires  the  construction  of  1,940  feet  of  diking  on  the  right  bank  below  Barley  Point. 
and  the  widening  of  the  channel  at  and  above  Barley  Point  to  150  feet. 

South  Branch. — The  dike  on  the  left  bank  connecting  with  that  on  North  Branch. 
1,856  feet,  was  built,  and  a  channel  from  entrance  to  Bellevue  Dock  2,000  feet 
long,  100  feet  wide  and  6  feet  deep,  was  dredged.  Immediately  above  Seabright 
Bridge  a  channel  was  blasted  through  rock  and  cemented  gravel,  400  feet  long.  60 
feet  wide,  and  7  feet  deep.  At  the  entrance  to  Pleasure  Bay  the  dike  on  the  left  bank 
springing  from  Gunning  Island,  1,513  feet  long,  and  that  on  the  right  bank  of  Sedge- 
Island,  503  feet  long,  were  built,  and  the  channel  between  them,  3,500  feet  long,  lot* 
feet  wide,  and  6  feet  deep,  was  dredged.  The  completion  of  the  project  requires  the 
channel  from  the  entrance  to  Bellevue  to  be  widened  to  300  feet.  The  South  Branch 
is  quite  wide  at  the  junction  of  the  North  Branch  and  is  so  subject  to  shoaling  that 
resort  must  be  had  every  few  years  to  the  dredge.  Almost  two  years  have  now 
elapsed  since  the  work  of  improvement  was  suspended,  aud  while  there  has  been  no 
complaint  of  shoal  water  in  the  main  stem  and  in  the  South  Branch  to  the  interrup- 
tion of  navigation,  a  late  examination  shows  that  there  has  been  a  marked  shoaling 
in  the  North  Branch,  opposite  upper  Barley  Point,  owing  to  the  unobstructed  flow 
of  the  tides  through  the  interval  left  in  Dike  C,  projected  for  the  right  bank  of  the 
North  Branch.  (See  chart,  page  698,  Annual  Report  of  the  Chief  of  Engineers,  1«<>?1, 
Parti.) 

The  shoal  which  has  formed  at  upper  Barley  Point  has  barely  3£  feet  over  it  at 
mean  low  water,  and  in  order  to  get  relief  from  this  obstrnction  the  owners  of  the 
steamboats  plying  between 'Red  Bank  aud  New  York  City  have  been  compelled  to 
open  a  channel  through  it  at  their  own  expense.  The  amount  so  expended  is  stated 
to  be  $1,400. 

In  the  above  description  an  accidental  omission  is  made  of  598  feet 
of  dike  built  on  the  North  Branch  of  the  Shrewsbury  on  the  right  bank 
from  Barley  Point  downstream  towards  the  1,885  feet  of  diking  built 
up-stream  from  the  forks  of  the  two  branches,  giving  a  total  amount 
of  2,483  teet  of  dikiug  built  on  the  North  Fork. 

An  examination  made  after  the  30th  of  June,  1886,  shows  that  there 
is  sufficient  water  for  the  existing  commerce  at  any  stage  of  water,  ex- 
cept on  an  exceptionally  low  tide,  at  the  following  points: 

1.  Main  river,  from  the  mouth  to  tlte  junction  of  the  two  branches  at 
Rocky  Point. — The  channel  is  following  the  dike  more  closely  than  it 
used  to  do,  and  a  clear  6  feet  at  mean  low  water  can  now  be  found 
within  60  or  100  feet  of  it,  until  about  300  feet  from  the  lower  end, 
where  only  5  feet  can  be  carried  out  into  the  Horseshoe  or  Sandy  Hook 
Bay. 

The  last  dredging  done  was  not  carried  along  the  lower  end  of  the 
dike,  but  diverged  from  it  towards  the  west,  crossing  a  bar  which  origi- 
nally put  out  from  the  shore  to  the  westward  below  the  end  of  the  dike, 
and  during  the  past  three  years  this  cut  has  gradually  been  filling  up 
on  the  western  side,  but  cutting  out  to  the  eastward  towards  the  dike. 
It  is  probable  if  the  dike  were  carried  300  feet  further  into  12  feet 
water  that  this  bar  would  entirely  disappear. 

2.  North  Shrewsbury. — Five  feet  can  be  carried  through  an  intricate 
channel  from  Kocky  Point  up  to  Oceanic  Wharf;  but  owing  to  the  cen- 
ter, 1,900  feet,  of  the  projected  dike  not  being  finished,  the  whole  effect 
of  the  proposed  contraction  is  at  present  lost.  At  the  last  contract 
prices  the  completion  of  this  work  would  cost  about  $10,000. 

3.  South  Shrewsbury. — Four  and  one-half  feet  can  be  carried  at  mean 
low  water  through  this  channel ;  but  there  are  two  points,  (1)  Bellevue 
Shoal  and  (2)  Gunning  Island,  where  the  channel  is  very  narrow,  and  it 
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is  almost  impossible  for  the  steamers  to  carry  more  than  4  feet  through 
them. 

The  improvement  of  the  Bellevue  Shoal  is  simply  a  matter  of  dredg- 
ing, perhaps  5,000  cubic  yards,  at  25  cents  per  yard,  which  would  give 
a  channel  100  feet  wide  and  5  feet  deep. 

The  Gunning  Island  Shoal,  since  the  dikes  have  been  built,  has  been 
moving  over  from  west  to  east,  making  a  very  inconvenient  bend,  and 
$1,000  would  cut  off  this  so  as  to  give  a  fair  5-foot  channel. 

But  before  a  permanent  scour  can  be  established  it  will.be  necessary 
to  build  a  dike  across  from  the  lower  end  of  Gunning  Island  to  the  main- 
land, so  as  to  close  entirely  the  old  western  channel  and  throw  the  whole 
current. into  the  east  channel. 

During  a  recent  examination  of  this  river  the  owners  and  agents  of 
the  four  steamboats  plying  up  the  two  branches  were  seen,  and  the 
points  mentioned  are  the  only  points  of  difficulty  they  spoke  of. 

They  express  their  satisfaction  with  the  past  improvements,  and  es- 
pecially with  the  effects  of  the  dikes. 

As  the  heavy  freighting  season  is  almost  past,  and  the  ice  next  spring 
will  undoubtedly  make  changes  in  the  channels;  and  as  the  navigation 
of  this  river  has  been  quite  satisfactory  since  March  of  this  year,  the 
channels  having  increased  in  width  and  depth  since  spring,  it  will  be  best 
not  to  undertake  any  other  work  here  this  fall.  But,  as  soon  as  the  ice 
breaks  up  in  the  spring,  an  examination  of  the  river  should  be  made  to 
ascertain  what  changes  may  have  taken  place.  The  last  appropriation 
will  be  applied  to  diking  or  dredging  in  either  branch  as  may  be  found 
most  expedient;  and  a  further  appropriation  of  $15,000  should  be  made 
for  the  completion  of  the  North  Branch  Dike,  and  for  such  dredging  as 
may  be  necessary,  and  for  the  construction  of  the  Gunning  Island  Dike 
and  the  extension  of  the  dike  at  the  mouth.  This  would  apparently 
be  sufficient  for  the  existing  and  prospective  commerce  of  the  Shrewsbury 
River  at  present. 

The  majority  of  the  commerce  of  the  Shrewsbury  is  carried  in  four 
steamboats,  two  running  daily  from  New  York  up  the  North  Branch  to 
Red  Bank,  and  two  from  New  York  up  the  South  Branch  to  Branch  port. 
The  Sea  Bird  and  the  Albertina  run  up  the  North  Branch,  drawing  5  feet 
and  4  feet,  respectively,  and  the  City  of  Long  Branch  and  Helen  run  up 
the  South  Fork,  drawing  each  from  4  to  4.5  feet,  according  to  freights. 

From  what  could  be  learned  the  commerce  had  not  increased  very 
materially  in  the  past  three  years,  although  it  increased  rapidly  from 
1879  to  1883. 

The  commerce,  however,  is  sufficient  to  warrant  the  carrying  out  of 
the  project  as  presented  in  this  report.  The  mean  rise  and  fall  of  tides 
in  the  Shrewsbury  is  5  feet  at  the  month,  3  feet  at  Highlands  Bridge, 
2  feet  at  Red  Bank,  on  the  North  Branch ;  2  feet  at  Seabright,  on  the 
South  Branch,  in  Pleasure  Bay,  and  at  Brauchport  is  1.3  feet. 

This  work  is  in  the  collection  district  of  Perth  Am  boy,  New  Jersey,  which  is  the 
nearest  port  of  entry.  Nearest  light-house,  Navesink  lights.  Nearest  fort,  fort  at 
Sandy  Hook,  N.  J.  Amount  of  revenue  collected  at  the  port  of  Perth  Am  boy  daring 
the  fiscal  year  ending  June  30,  1886,  $31,067.65. 

AMOUNTS  APPROPRIATED. 


Date. 


Aug.  80,  1852 
Mar.  8.  1871 
8,  1878 


Survey ,       $1,500 

i&a&f}  P«*>ctof  1870 }     HJ00 


Total  of  old  project. 


20,500 
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EXISTING  PROJECT. 

i     ; 

Date.  Application. 


June  18,1878     Diking <  *iS,«« 

Mar.    3,1879    Tdo lC^MI 

Jnne  14,1880  i do 30,«» 

liar.    3,1881  , do !*«• 

Aug.    2,1882  i  Dredging M.«» 

'           Total 174,  m 


Amount  expended,  $173,778.30. 


Money  statement. 

July  1,  1885,  amount  available $577  20 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1885 355  59 

Julyl,  1886,  amount  available 221  70 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1847 "10, 221  70 


Amount  (estimated )  required  for  completion  of  existing  project 40, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1888    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  IM16  and  1867. 


E  15. 

IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY. 

Key  port  Harbor  lies  at  the  mouth  of  the  Mattawan  Creek,  on  the  south 
side  of  Raritan  Bay,  5  miles  east  of  the  month  of  the  Raritan  River, 
and  21  miles  southwest  of  the  Battery,  New  York  Harbor.  There  is  no 
real  harbor  or  anchorage  here ;  and  at  the  time  of  the  survey  of  this 
harbor,  in  1872,  there  was  an  average  depth  of  about  4  feet  at  mean  low 
water  in  the  bight  leading  up  to  the  wharves. 

The  town  of  Key  port  lies  on  the  east  side  of  the  creek  and  harbor. 
In  1866  a  channel  6  feet  deep  was  dredged  by  private  parties  from  the 
bay  up  to  the  wharves. 

A  survey  of  the  harbor,  by  the  United  States  Government,  was  made 
under  direction  of  Col.  John  Newton,  Corps  of  Engineers,  in  the  fall 
of  1872,  when  four  steamers  drawing  from  5  to  7  feet,  and  a  number  of 
schooners  and  vessels  drawing  up  to  7  feet,  were  using  the  harbor  and 
doing  a  business  valued  at  nearly  $3,000,000,  the  traffic  being  princi- 
pally to  and  from  New  York. 

Borings  showed  that  the  bottom  of  the  harbor  consisted  of  hard  clay 
and  fine  sand,  and  that  the  maximum  velocity  of  the  tidal  current  was 
only  half  a  knot  per  hour,  which  was  inadequate  to  effect  the  stabilityof 
the  river  bottom. 

The  mean  rise  and  fall  of  tides  at  Keyport  is  about  5  feet. 

It  was  believed  that  an  improvement  of  the  channel  by  dredging  would 
be  permanent,  and  a  project  was  made  and  approved  for  dredging  a  chan- 
nel 200  feet  wide,  about  4,700  feet  long,  and  8  feet  deep  at  mean  low  wa- 
ter, from  the  steamboat  wharf  out  to  the  8-foot  curve  of  the  bay  ;  the 
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estimated  cost  of  this  was  $30,475.  No  money  was  appropriated  for  this 
purpose,  however,  until  August  2, 1882,  when  the  full  estimated  amount 
"was  appropriated,  and  a  channel  was  dredged  in  1882-783,  5,000  feet  long 
and  8  feet  deep,  from  the  steamboat  dock  to  the  8-foot  curve  in  the  bay, 
with  a  uniform  width  of  200  feet,  except  in  a  short  reach  between  the 
steamboat  dock  and  the  wharf  of  the  New  York  and  Freehold  Railroad, 
where  it  was  only  160  feet  wide. 

It  was  found  between  1872  and  1882  that  a  material  shoaling  had 
taken  place  in  the  channel,  which  made  it  necessary  to  increase  the  orig- 
inal estimate,  $10,000,  and  this  was  recommended  by  Colonel  Gillespie 
in  1884. 

There  are  at  present  three  steamboats  making  round  trips  daily  to 
New  York,  one  having  a  draught  of  8  feet,  the  other  two  of  6  feet; 

In  1884  the  value  of  the  exports  and  imports  had  increased  from  $3,- 
000,000  in  1872  to  $5,650  000  and  the  commerce  appears  to  be  still  on 
the  increase.    The  improvement  has  been  of  great  benefit  to  the  port, 
enabling  vessels  to  get  in  there  at  any  stage  of  tide.    The  expenditure  ' 
of  $10,000  for  completing  the  improvement  is  recommended. 

This  work  is  in  the  collection  district  of  Anihoy,  the  nearest  port  of  entry  Perth 
Amboy,  N.  J.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  New  Jersey.  Amount  of  revenue  collected  at  the  port  of  Perth 
Perth  Amboy,  N.  J.,  daring  the  fiscal  year  ending  Jnne  30,  188(5, 131,067.65. 

Original  estimate  of  1873 $30,475 

Additional  estimate  of  1884 10,000 

Total 40,475 

APPROPRIATIONS. 


Date.       |  Application. 


Amount 


Aug.  2,1882.. |  Dredging $80,475 


Amount  expended  to  Jane  80, 1886,  820,528.01 


Money  statement. 

July  1,  18b5,  amount  available $982  19 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 \ 30  20 

July  1,1886,  amount  available 951  99 

Amount  available  for  fiscal  year  ending  J  une  30,  188/ 951  99 

{Amount  (estimated)  required  for  completion  of  existing  project 10,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888     10,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


£  1 6. 
IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

Mattawan,  sometimes  called  Middletown,  Creek  is  a  small  stream  in 
New  Jersey,  about  5  miles  long,  emptying  into  Raritan  Bay  at  Keyport, 
which  lies  on  its  east  bank,  at  its  mouth,  about  5  miles  east  of  the  Rari- 
tan River.    It  is  navigable  for  2  miles  from  its  mouth  up  to  the  Long 
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Branch  Railroad  crossing.  Its  width  is  from  100  to  150  feet.  There  is 
scarcely  any  laud  drainage  into  it,  and  it  is  essentially  a  tidal  estuary. 

The  commerce  of  the  creek  is  carried  on  chiefly  by  means  of  sloops 
and  schooners  of  from  4  to  7  feet  draught,  and  by  one  steamer  drawing 
5  feet,  which  makes  daily  trips  in  summer  from  New  York  up  to  the 
railroad  bridge  crossing. 

Prior  to  its  improvement  the  channel  was  obstructed  by  mud  flats 
and  shoals  with  from  2  to  3  feet  of  water  on  them.  The  mean  rise  and 
fall  of  tide  is  about  5  feet. 

A  survey  of  the  creek  was  made  in  1880,  under  act  of  Congress  ap- 
proved June  14, 1880,  and  a  scheme  of  improvement  was  recommended 
(see  Report  of  the  Chief  of  Engineers  1881,  Part  1,  page  721),  which  was 
as  follows : 

To  form  a  channel  by  dredging  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  month  up  to  Winkson  Creek,  a  distance  of  1  mile ;  thence  to  the  head  of 
navigation  at  the  Long  Brauch  Railroad  Bridge  4  feet  at  mean  low  water  and  75  feet 
wide.  • 

The  estimated  cost  of  this  was,  48,000  cubic  yards,  at  60  cents $28,  800 

Contingencies 4,320 

Total 33.120 

The  first  appropriation  for  this  improvement  was  made  March  3, 1881, 
$15,000.  And  in  that  year  a  contract  for  dredging  was  let  to  John  Van 
Patten,  at  48  cents  per  cubic  yard,  under  which  work  was  carried  on  up 
to  June  28, 1882,  when  a  chaunel  100  feet  wide  and  4  feet  deep  had  been 
obtained  from  the  mouth  up  to  Winkson's  Greek,  and  a  channel  50  feet 
wide  and  4  feet  deep  from  Winkson's  Creek  up  to  the  brick-yarda,  and 
thence  up  to  the  steamboat  wharf  at  the  head  of  navigation,  one  25  feet 
wide  and  4  feet  deep.  The  total  amount  of  material  excavated  was  25,630 
cubic  yards. 

August  2, 1882,  a  further  appropriation  of  $6,000  was  made,  with 
which  the  channel  was  increased  to  60  feet  in  width  up  to  a  point  600 
feet  above  the  brick -yards,  and  to  30  feet  in  width  up  to  the  head  of  nav- 
igation ;  and  a  basin  was  dug  opposite  the  steamboat  landing  to  facili- 
tate her  turning  round.  The  total  amouut  removed  under  this  contract 
was  8,897  cubic  yards.  No  work  has  been  done  since  this  contract  was 
closed.  May  14,  1883. 

Under  the  original  estimate  13,473  cubic  yards  of  excavation  is  yet 
required  to  complete  the  project,  estimated  to  cost  $9,000;  but  there 
appears  to  be  no  necessity  for  further  improvements  at  present,  though 
it  would  doubtless  be  a  convenience,  especially  to  the  steamboat,  if  the 
greater  width  at  first  proposed  were  given  to  the  upper  part  of  the 
channel.  The  large  sloops  and  schooners  employed  in  the  brick  busi- 
ness are  of  such  draught  that  they  must  go  up  and  down  at  nearly  high 
water,  and  the  steamer  is  also  a  tidal  boat.  They  all  draw  too  much 
'  water  to  get  up  and  down  with  anything  less  than  a  half-tide.  1  do  not, 
therefore,  recommend  any  further  appropriation  for  this  creek  until 
some  material  shoaling  takes  place  in  it,  or  until  the  amount  of  its  com- 
merce increases  to  such  an  extent  as  to  justify  it. 

The  commerce  of  Mattawan  Creek  consists  of  farm  produce  carried  to 
New  York  by  the  steamboat  and  of  bricks  carried  from  the  brick-works 
in  sloops  and  schooners. 

Its  amount  and  value  was  estimated  in  1882  and  1883  to  be — 

14,000,000  brick $70,006 

Sundries 80,000 

Total 150,000 
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This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry ;  nearest  light-house,  Great  Beds  Light  in  Raritan  Bay ;  nearest  fort, 
fort  at  Sandy  Hook,  New  Jersey.  Amount  of  revenue  collected  at  the  port  of  Perth 
Amboy  during  the  fiscal  year  ending  June  30,  1886,  $31,067.65.  Original  estimate, 
$33,120. 

AMOUNTS  APPROPRIATED. 


Bate.  Application. 


£". 


Amount. 


•16.-000 


Mar.  31,  1881     Dred 

Aug.   2,1882    do  :. ! ;         6,000 

Total 21,000 


Amount  expended,  $21,000. 


I 


Money  statement. 
i 

Amount  (estimated)  required  for  completion  of  existing  project $12, 120  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


E  17. 

IMPROVEMENT  OF  CHEESEQUAKES  CREEK,  NEW  JERSEY. 

Cheesequakes  Greek,  called  Cheese  Creek  on  the  Coast  Survey  charts, 
is  a  small,  crooked  tidal  stream,  rising  in  New  Jersey,  and  entering  Rar- 
itan Bay  on  the  south  shore  2  miles  east  of  South  Amboy.  Its  length 
18  a  trifle  over  3£  miles,  and  it  averages  about  100  feet  iu  width.  It  is 
bounded  on  both  sides  by  marsh  lands,  and  little  surface  water  drains 
into  it. 

Prior  to  the  first  improvement  a  bar  had  formed  across  the  mouth, 
which  had  gradually  increased  into  a  sand  bank,  or  beach,  putting  out 
from  the  east  bank,  and  throwing  the  mouth  a  quarter  of  a  mile  to  the 
westward  through  a  channel  parallel  with  the  general  shore-line. 

At  the  time  of  the  first  survey,  in  1879,  the  mouth  of  this  opening 
was  obstructed  by  a  bar  with  only  1}  feet  water  on  it  at  mean  low 
water. 

Above  its  mouth,  up  to  the  head  of  navigation  at  Whitehead's,  3£ 
miles  distant,  there  was  4  feet  water  and  over  for  three-quarters  of  the 
distance,  the  rest  of  the  stream  being  obstructed  with  bars,  with  a  depth 
of  water  of  1 J  feet  or  more  over  them  at  mean  low  water. 

The  mean  rise  and  fall  of  tide  in  the  creek  is  5.1  feet. 

The  commerce  of  the  creek  then  (as  now)  consisted  in  exports  of  clay, 
sand,  brick,  wood,  &c,  valued  at  $60,000,  and  the  imports  at  $50,000 
per  year.  This  was  carried  on  in  sloops  and  schooners  drawing  from  5 
to  7  feet 

The  first  survey  was  ordered  by  act  of  March  3,  1879,  and  was  made 
under  direction  of  Brig.  Gen.  (then  Col.)  John  Newton,  Corps  of  Engi- 
neers, in  the  fall  of  1879. 

The  report  of  this  survey  and  the  accompanying  project  may  be  found 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1880,  page  525, 
Part  I. 

The  scheme  of  improvement  proposed  was  to  obtain  a  depth  of  at 
least  4  feet  at  mean  low  water  from  Raritan  Bay  to  Whitehead's  Dock, 
a  distance  of  3£  miles. 


764    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  existing  mouth  of  the  creek  was  to  be  closed  by  sheet  piling,  and 
a  Dew  month  was  to  be  formed  by  cutting  a  channel  5  feet  deep  through 
the  sand-bar  into  the  bay  at  right  angles  to  the  shore  line.  This  chan- 
nel was  to  be  protected  by  stone  jetties,  with  wooden  substructures, 
placed  200  feet  apart,  parallel  to  each  other,  and  extending  out  into  the 
bay  to  the  5-foot  curve  a  distance  of  about  1,600  feet.  Above  the  mouth 
the  channel  was  to  be  deepened  to  4  feet  by  dredging,  and  where  nec- 
essary the  width  was  to  be  contracted  by  pile  revetments. 

The  estimated  cost  of  this  was  as  follows : 


Locality. 


At  month  of  creek . 


Object. 


Cut  from  New  Landing  to  For- 
mat's Dock. 


Cot  above  Forman's  Dock. 


Deepening  channel  to  Whitehead's 

Dock. 
At  mouth  of  creek 


8,000  linear  feet  of  timber  foundation  for  Jetties,  at  $4 . .  $12,  ON 

10, 000  cubic  yards  of  stone  in  jetties,  at  $1.75    17,  SOt 

50,000  cubic  yards  of  dredging  between  Jetties,  at  10  8,001 
cents. 

W0  linear  feet  of  pile-dike,  at  0* 3,301 

6.000  cubic  yards  of  dredging,  at  27  cents ,  1,021 

82,000  coble  yards  of  dredging,  at  16  cents 5,120 

1,000  linear  feet  of  pile-dike,  at$6 6,680 

4,000  cubic  yards  or  dredging,  at  27  cents 1,081 

23,000  cubic  yards  of  dredging,  at  16  cents 3,680 

300  linear  feet  of  pile-dike,  at  30         1,680 

11,000  cubic  yards  of  dredging,  at  16  cents '  1,703 


200  linear  feet  of  pile-dike,  at  $6 j  1,203 

Deepening  channel  of  Stomp  Creek !  15,000  cubic  yards  of  dredging,  at  16  cents 2,460 

1  Engineering  and  contingencies.  15  per  cent |  9, 810 

Total  cost  of  improvement 75,270 


The  first  appropriation  made  for  the  improvement  of  the  creek  under 
this  project  was  that  of  June  14, 1880,  $20,000;  bnt  no  work  was  done 
during  the  fiscal  years  ending  June  30, 1880,  and  June  30, 1881.  March 
3, 1881,  a  further  sum  of  $5,000  was  appropriated ;  and  bids  were  asked 
for  and  opened  July  31,  1881,  for  dredging  the  new  outlet,  closing  the 
old  outlet,  and  the  partial  construction  of  jetties  at  the  mouth,  bat  the 
prices  bid  were  deemed  too  high,  and  it  was  finally  decided  to  wait  for 
a  further  appropriation  before  beginning  work.  No  work  was  there- 
fore done  during  the  fiscal  year  ending  June  30,  1882. 

The  act  of  August  2,  1882,  appropriated  the  sum  of  $15,000 ;  making 
the  total  amount  available  for  this  improvement  nearly  $40,000. 

Proposals  were  therefore  invited  by  public  advertisement,  and  opened 
September  22, 1882,  for  dredging  the  new  channel,  building  the  jetties, 
and  for  closing  the  old  channel  by  sheet-piling. 

The  lowest  bidder  was  Samuel  R.  Gummings ;  and  his  bid  being 
thought  reasonable,  a  contract  with  him  was  entered  into  upon  the  ap- 
proval of  the  Secretary  of  War. 

Work  under  this  contract  was  begun  in  December,  1882,  and  was  con- 
tinued up  to  November  6,  1883,  with  the  following  results : 

The  eastern  jetty  was  completed  for  a  distance  of  925  feet,  the  west- 
ern for  a  distance  of  995  feet.  A  channel  1,600  feet  long  was  dredged 
through  the  sandbar  for  a  width  of  200  feet,  with  a  depth  of  5  feet  at 
mean  low  water,  in  the  middle  100  feet  of  it.  This  dredging  extended 
about  500  feet  beyond  the  outer  end  of  the  jetties  to  the  5-foot  curve  in 
Earitan  Bay,  and  extended  up  to  the  5-foot  curve  in  the  creek. 

The  old  opening  of  the  creek  to  the  westward  was  closed  with  a  sheet- 
pile  revetment  532  feet  in  length.  The  changing  of  the  coarse  of  this 
outlet  necessitated  the  county  putting  in  a  new  bridge  and  rebuilding 
the  turnpike.  The  above  work  exhausted  the  appropriation,  with  the 
exception  of  a  small  amount,  which  was  spent  in  the  spring  of  1884  in 
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repairing  the  sheet  piling,  which  was  damaged  by  high  water  in  a  heavy 
northeasterly  gale. 

No  appropriations  have  been  made  since,  and  no  further  work  has 
been  done  there. 

The  condition  of  the  improvement  in  the  summer  of  1886  was  very 
satisfactory.  The  sheet-piling  and  jetties  needed  no  repairs,  and  the 
channel  between  the  jetties  had  only  shoaled  about  6  inches,  giving 
4.5  of  water  instead  of  5  feet  in  two  places,  one  at  the  upper  end  and  one 
just  outside  them. 

It  seems  a  difficult  matter  to  arrive  at  the  actual  commerce  of  the 
creek.  Persons  living  upon  it  have  since  1879  variously  estimated  its 
value  from  $110,000  to  $216,000  per  year,  while  the  tonnage  appears 
from  their  statements  to  be  about  50,000  tons  per  year.  At  all  events 
the  improvement,  while  being  a  great  help  to  the  commerce  of  the 
creek,  has  not  materially  increased  it. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  page  744, 
Part  I,  it  is  stated  that  the  facilities  for  navigation  in  1885  were  ample 
for  the  commerce  of  the  creek. 

I  fully  concur  in  this  statement,  and  therefore  do  not  recommend  any 
further  appropriation  at  present. 

This  work  is  iu  the  collection  district  of  Amboy,  N.  J.  Nearest  port  of  entry,  Perth 
Amhoy,  N.  J.  Nearest  light-house,  Great  Beds  Light  in  Raritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  New  Jersey.  Amount  of  revenue  collected  at  the  port  of  Perth 
Amboy  during  the  fiscal  year  ending  June  30,  1886,  $31,067.65. 

Original  estimate  for  dredging,  diking,  and  jetties $75, 279  00 

Revised  estimate  for  dredging,  diking,  and  jetties  ( 1885) 90, 000  00 

APPROPRIATIONS. 


Date. 


Application. 


Amount. 


Ifcu-?  *J  1881*  }    Dredging,  jetties,  and  timber  bulkhead j|  ^JJJ 

Aug.   2,1882...' do I        15* 000 


40,000 


Amount  expended,  $40,000. 


Money  statement. 

July  1, 1885,  amount  available $1  52 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885.  f 1  52 

Amount  (estimated)  required  for  completion  of  existing  project 50,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


E  18. 

IMPROVEMENT  OF  RARITAN  BAY.  NEW  JERSEY. 

Raritan  Bay  forms  the  western  part  of  the  large  triangular  bay  in- 
closed between  Sandy  Hook,  the  New  Jersey  shore,  and  St  ate  n  Island, 
the  eastern  part  of  which  is  commonly  known  to  New  Yorkers  as  the 
Lower  Bay,  as  it  lies  just  outside  of  or  below  New  York  Harbor,  which 
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is  the  name  given  to  the  inner  body  of  water  on  which  the  city  of  New 
York  is  situated. 

The  Baritan  River  flows  into  it  at  its  extreme  western  end,  passing 
between  Perth  Amboy  and  South  Amboy,  and  it  is  connected  with  New- 
ark Bay  by  the  Arthur  Kill,  or  Staten  Island  Sound,  which  separates 
Stateu  Island,  which  belongs  to  the  State  of  New  York,  from  the  New 
Jersey  shore,  and  joins  Baritan  Bay  at  Perth  Amboy. 

The  bay  varies  in  depth  from  30  to  5  feet,  decreasing  gradually  towards 
its  western  and  southern  sides. 

The  natural  channel  leading  out  of  it,  after  passing  the  Great  Beds 
Light,  at  the  junction  of  Staten  Island  Souud  and  the  Karitan  River, 
does  not  follow  the  middle  of  the  bay,  but  hugs  the  Staten  Island  shore 
for  about  4  miles  to  Seguine  Point,  situated  about  half  a  mile  east 
of  Prince's  Bay  Light ;  thence  it  runs  southeastwardly  towards  the  inner 
point  of  Sandy  Hookfor  about  2  miles,  crossing  a  shoal  which  puts 
out  from  the  Stateu  Island  shore  to  the  southward. 

Previous  to  the  survey  made  by  the  Government  in  1880,  18  feet  at 
mean  low  water  could  be  carried  from  Perth  Amboy  to  Great  Beds 
Light  in  the  channel,  while  there  was  not  less  than  21  feet  of  water 
from  Great  Beds  Light  to  Seguine  Point;  but  from  Seguine  Point  to 
deep  water  in  the  outer  bay  ouly  14J  feet  of  water  could  be  carried 
across  the  shoal. 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,000 
feet. 

Through  the  middle  of  the  bay  south  of  this  channel,  that  is,  from 
Great  Beds  Light  directly  towards  Sandy  Hook,  only  11  feet  water  could 
be  carried  over  th«*  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880  with  ^;he  view  of  ascertain- 
ing the  practicability  of  securing  a  greater  depth  of  water  from  the  main 
ship  channel  in  the  lower  bay  to  the  wharves  at  Perth  Amboy,  as  ves- 
sels were  often  much  delayed  in  crossing  the  shoal  east  of  Seguine 
Point. 

This  survey  was  made  under  direction  of  Lieutenant-Colonel  Michler, 
Corps  of  Engineers,  in  1880,  whose  report  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1881,  Part  I,  pages  717  to  719. 

This  report  recommended  dredging  a  channel  300  feet  wide  and  21 
feet  deep  at  mean  low  water,  from  Seguine  Point  southeastward  to  the 
deeper  waters  of  the  bay  outside,  requiring  the  removal  of — 

460,000  cubic  yards  of  material,  at  25  cents $115,000 

Contingencies 11, 500 

Total  estimated  cost 126,501' 

Owing  to  the  diminution  of  the  velocity  of  the  ebb  current  after  leav- 
ing Seguine  Point  and  to  its  unfavorable  direction,  as  it  crosses  the 
proposed  channel  at  an  angle  of  about  45°,  it  was  not  expected  that 
the  dredged  channel  would  remain  permanently  open ;  but  as  no  other 
means  of  obtaining  a  permanent  channel,  by  diking,  &c,  was  deemed 
practicable,  the  project  was  decided  on  aud  approved. 

The  mean  rise  and  fall  of  the  tide  is  the  same  in  Haritan  Bay  as  at 
Sandy  Hook,  namely,  4.8  feet. 

The  first  appropriation  made  for  this  project  was  that  of  March  3, 1881, 
$50,000. 

Under  it  the  work  of  dredging  was  let  to  the  Atlantic  Dredging  Com- 
pany in  1881,  at  28  cents  per  cubic  yard,  and  operations  were  commenced 
in  October,  1881,  and  continued  to  June  17,  1882,  in  which  time  166,316 
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cubic  yards  had  been  excavated,  giving  a  channel  through  the  shoals 
21  feet  deep  and  105  feel  wide. 

Under  date  of  August  2, 1882,  a  further  appropriation  of  $50,000  was 
made. 

The  contract  was  again  awarded  to  the  Atlantic  Dredging  Company 
iD  the  fall  of  1882,  at  22  cents  per  cubic  yard,  under  which  work  was 
carried  on  up  till  October  31,  1883,  in  which  time  202,226  cubic  yards 
were  excavated,  which  increased  the  width  of  the  channel  to  240  feet, 
except  at  the  western  end,  where,  for  2,000  feet,  it  only  had  a  width  of 
200  feet. 

By  act  of  July  5,  1884,  $20,000  was  appropriated  for  this  work.  The 
Atlantic  Dredging  Company  was  again  the  successful  bidder,  and  a 
contract  was  entered  into  with  it  at  16  cents  per  cubic  yard.  This  con- 
tract was  closed  December  13,  1884;  under  it  112,657  cubic  yards  of 
material  were  excavated,  of  which  2,403  cubic  yards  were  not  dumped 
where  required  and  were  therefore  not  paid  for. 

The  total  amounts  appropriated  to  June  30,  1884,  amounted  to — 

Act  of  March  31,  1881 $50,000 

Act  of  August  2, 1882 50,000 

Act  of  July  5,  1H84.. 20,000 

Total.: 120,000 

With  this  amount,  a  total  of  481,329  cubic  yards  of  material  had  been 
excavated  from  the  channel. 

It  was  believed,  when  dredgiug  stopped,  that  a  full  width*  of  300  feet, 
21  feet  deep,  had  been  obtained  across  the  shoal ;  but  no  survey  of  the 
channel  was  possible  up  to  May,  1885,  when  it  was  found  that  the  side 
slopes  of  the  cut  had  run  into  the  channel,  giving  a  clear  depth  of  21 
feet  for  only  200  feet  in  the  narrowest  place,  and  an  average  width  of 
over  250  feet. 

Au  examination  made  during  the  summer  of  1886  showed  that  no 
material  shoaling  had  taken  place  since  the  survey  of  May,  1885. 

In  the  Annual  Eeport  of  Chief  of  Engineers  for  1885,  Part  I,  page 
758,  Colonel  Gillespie,  then  in  charge,  estimated  that  to  give  this  chan- 
nel its  full  width  of  300  feet  would  necessitate  the  removal  of  80,000 
cubic  yards  of  material. 

The  original  project  of  1881  contemplated  the  excavation  of  this  chan- 
nel only ;  but  Colonel  Gillespie  in  his  annual  reports  of  1883,  '84,  and 
'85,  call 8  attention  to  two  other  shoals  in  the  bay,  west  of  Great  Beds 
Light;  one  in  the  channel  leading  up  to  South  Amboy,  on  the  Raritan, 
and  the  other  leading  up  to  Perth  Amboy  on  Staten  Island  Sound. 

The  shoal  in  the  channel  leading  up  to  Perth  Amboy  is  a  middle 
ground,  having  a  channel  on  each  side  of  it,  the  eastern  one  being  the 
best ;  but  only  from  18  to  19  feet  of  water  can  be  carried  through  it.  It 
is  also  narrow  in  places  and  crooked. 

Colonel  Gillespie  recommended,  therefore,  that  a  straight  channel 
300  feet  wide  and  21  feet  deep  should  be  dredged  from  deep  water  near 
Great  Beds  Light  through  the  east  end  of  this  shoal  to  deep  water  at 
Ward's  Point,  opposite  Perth  Amboy.  (Report  of  Chief  of  Engineers, 
1885,  Part  I,  page  758.) 

This,  with  the  21-foot  channel  dredged  outside  of  Seguine  Point, 
would  give  a  continuous  21-foot  channel  from  the  main  ship-channel  in 
New  York  Bay  to  the  wharves  at  Perth  Amboy. 

The  amount  of  material  required  to  be  removed  was  estimated  to  be 
150,000  cubic  yards. 

On  the  same  page  of  the  same  report  Colonel  Gillespie  calls  attention 
to  a  shoal  lying  between  South  Amboy  and  Great  Beds  Light,  on  which 
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there  is  only  12  J  feet  of  water.  And  in  order  to  give  the  large  tow-boats 
rnuning  from  New  York  up  the  Baritan  sufficient  water  he  recommended 
the  excavation  of  a  channel  through  this  shoal  4,500  feet  long,  300  feet 
wide,  and  15  feet  deep.  The  amount  of  excavation  required  to  dredge 
this  channel  he  estimated  at  150,000  cubic  yards. 

The  cost  of  dredging  these  two  channels  arid  the  80,000  yards  of  the 
side  slopes  of  the  cut  outside  of  Seguine  Point  he  estimated  at  a  total 
of  $114,000. 

No  money  was  appropriated  or  work  done  during  the  fiscal  year  end- 
ing June  30,  1886. 

By  act  of  August  5,  1880,  an  appropriation  of  $37,500  was  made  for 
the  improvement  of  Baritan  Bay. 

Navigation  through  the  channel  leading  eastward  from  Seguine 
Point  is  unquestionably  easier  and  better  than  through  the  channels  op 
to  Perth  and  South  Am  boy,  inside  of  the  Great  Beds  Light. 

Almost  all  the  deep-draught  trade  of  the  Am  boys  is  restricted  to 
Perth  Amboy,  and  vessels  and  steamers  drawing  up  to  20£  feet  load  and 
unload  at  its  docks.  Its  trade  is  so  large  and  constant  the  year  around 
that  it  would  seem  better  to  apply  the  present  appropriation  to  widen- 
ing and  deepening  the  channel  from  Great  Beds  Light  to  Perth  Amboy, 
rather  than  to  apply  it  to  widening  the  Seguine  Point  Channel  or  the 
South  Amboy  Channel. 

As  no  survey  of  this  part  of  the  bay  has  been  made  since  1880,  and  as 
undoubtedly  there  have  been  some  changes  in  the  channels  since  then, 
a  careful  survey  of  the  upper  part  of  Baritan  Bay  should  now  be  made 
from  Great  Beds  Light  to  deep  water  off  the  docks  at  Perth  and  South 
Amboy,  in  order  to  determine  the  necessary  lines  of  dredging  in  the 
channels,  and  the  quantities  of  material  required  to  be  removed,  and 
this  and  future  appropriations  should  be  applied :  first,  to  the  widening 
and  deepening  of  the  Perth  Amboy  Channel ;  second,  to  the  South 
Amboy  Channel,  and  last  to  the  Seguine  Point  Channel. 

The  coal  and  iron  trade  of  both  the  Ainboys  is  very  large ;  that  of 
Perth  Amboy  especially  so.  In  1884,  116,000  tons  of  iron  ore  were  im- 
ported, besides  30,923  tons  of  miscellaneous  freight,  and  the  exports 
amounted  to : 


Coal 1,946, 129 

Steel  rails 80,709 

Pig-iron 89,969 

Grain  and  merchandise 29.194 

And  in  1885  the  total  number  of  tous  shipped  from  Perth  Ambov  is 
stated  to  be  7,127,352  tons,  with  a  valuation  of  $37,627,332. 

A  good  deal  of  improper  dumping  of  dredged  material  has  been  and 
is  still  done  in  Earitan  Bay,  to  the  detriment  of  the  channels  and  oyster 
grounds. 

All  the  material  dredged  from  the  channels  of  the  bay  and  the  rivers 
leading  into  them  should  be  taken  outside  of  Sandy  Hook  and  dumped; 
but  although  a  great  deal  of  dredging  has  been  carried  on  by  private 
parties  around  Earitan  Bay  this  summer,  none  of  the  men  who  have 
been  employed  on  the  Geduey's  Channel  improvement  for  many  months 
has  ever  seen  a  tow  of  dump  scows  from  the  Earitan  pass  out  by  die 
Hook. 

The  lights  around  Earitan  Bay  are  numerous :  Great  Beds  Light 
(fixed  red),  at  the  junction  of  the  Kill  and  Earitau;  Prince's  Bay  light 
i white  flash),  one-half  a  mile  west  of  Seguine  Point;  Oounover  and 
Chapel  Hill  beacons,  on  the  south  shore  of  the  bay;  the  range  lights  for 
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the  north  and  south  Main  Ship-Channel ;  Bay  Side  and  Wilson's  Beacon, 
range  lights  for  passing  Sandy  Hook  in  the  main  channel  going  east  and 
west ;  Elm  Tree  Beacon  and  New  Dorp  range  lights,  for  the  Swash  Chan- 
nel, besides  the  Sandy  Hook  lights. 

Amount  appropriated $120, 000  00 

Amount  expended  .' 119,307  25 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry  ;  nearest  light-house,  Prince's  Bay  ;  nearest  fort,  fort  at  Sandy  Hook.  Amount 
of  revenue  collected  during  the  fiscal  year  ending  June  30, 1886,  $31,067.65. 

Money  statement. 

July  1,  188ft,  amount  available  $724  70 

July  1,-1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 31  95 

July  1,1886,  amount  available '. 692  75 

Amouut  appropriated  by  act  approved  August  5, 1886 37, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 38, 192  75 

f  Amount  (estimated )  required  for  completion  of  existing  project 76, 500  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  euaing  June  30,  1888    75, 000  00 
)  Submitted  in  compliance  with  req nil  entente  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


£  19. 

IMPROVEMENT  OF  THE  RARITAN  RIVER,  NEW  JERSEY. 

TheBaritan  isoneof  the  largest  rivers  in  New  Jersey,  running  through 
the  center  of  the  State  in  a  very  tortuous  course  towards  the  east  and 
emptying  into  Baritan  Bay  at  its  head,  near  the  outlet  of  the  Arthur 
Kill,  or  Staten  Island  Sound. 

Perth  Amboy  is  situated  on  the  north  bank,  at  the  mouth,  and  South 
Ainboy  on  the  southern  bank. 

The  head  of  navigation  on  the  Baritan  River  is  New  Brunswick,  sit- 
uated 124  miles  above  the  mouth,  although  small  boats  can  get  up  5 
miles  further,  to  where  the  river  is  crossed  by  a  dam  which  feeds  the 
Delaware  and  Baritan  Canal. 

The  river  is  tidal  up  to  the  dam. 

The  Delaware  and  Raritan  Canal,  the  eastern  end  of  which  is  at  New 
Brunswick  and  the  western  end  at  Bordentown,  form,  with  the  Baritan 
Biver,  a  connecting  link  of  water  navigation  between  the  cities  of  New 
York  and  Philadelphia. 

So  far  as  is  known,  the  first  survey  of  the  Baritan  Biver  was  made  by 
Maj.  Hartman  Bache  in  1836,  being  a  part  of  the  survey  made  "for  the 
improvement  of  New  Brunswick  Harbor,"  and  a  project  of  improve- 
ment was  formed,  for  the  execution  of  which  $7,000  were  appropriated 
by  act  of  July  4,  1836,  and  $6,963,  act  of  March  3,  1837. 

The  details  of  the  project  and  improvement  are  not  on  record  in  this 
office.  , 

No  work  was  done  after  this  until  1878. 

A  survey  of  th6  river  from  New  Brunswick  to  the  mouth  was  ordered 
by  act  of  June  10,  1872,  and  was  made  under  direction  of  General 
(then  Lieut.  Col.)  John  Newton,  Corps  of  Engineers,  iu  1873.  His  re- 
port may  be  found  iu  Annual  Report  of  Chief  of  Engineers  for  1874, 
page  172,  Part  II. 

49  E 
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The  survey  showed  that,  for  the  first  2£  miles  up  from  the  mouth, 
20  feet  of  water  or  over  could  be  carried,  but  for  the  next  2£  inile*, 
over  two  shoals  called  the  Stakes  and  Middle  Ground,  only  6  to  7  feet 
could  be  carried  in  places,  with  depths  between  them  of  14  to  15  feet 
The  width  of  the  river  up  to  the  head  of  the  Middle  Ground  averaged 
half  a  mile,  and  the  bottom  was  shifting  sand,  gravel,  and  mud. 

For  the  next  3  miles,  up  to  the  mouth  of  South  River  (emptying  into 
the  Raritan  8£  miles  above  the  mouth  from  the  southward),  the  river 
deepens  and  narrows  gradually,  till  it  is  about  350  feet  wide.  From 
the  mouth  of  South  River  to  New  Brunswick  it  runs  over  rocky  bars, 
with  average  depths  of  8  feet  and  minimum  depths  of  7  feet,  separated 
by  stretches  of  water  from  10  to  15  feet  in  depth.  The  width  of  the 
river  is  about  350  feet.    The  above  depths  refer  to  mean  low  water. 

The  tide  at  the  mouth  of  the  Raritan  had  a  mean  rise  and  fall  of  about 
4.9  feet,  or  one-tenth  more  than  at  Sandy  Hook,  while  at  New  Bruns- 
wick the  meau  rise  and  fall  was  5.16  feet. 

The  flood  tide  at  South  Am  boy  had  a  maximum  velocity  of  1.05  nau- 
tical miles  per  hour,  gradually  diminishing  as  it  went  up  to  New  Bruns- 
wick. 

The  maximum  ebb  current  was  1.60  nautical  miles  per  hour  at  South 
Amboy,  and  diminished  in  swiftness  somewhat  at  the  upper  part  of  the 
river,  but  increased  materially  in  duration. 

The  water  of  the  river  is  fresh  at  New  Brunswick. 

As  only  8  feet  of  water  could  be  carried  through  the  Raritan  Canal, 
this  seemed  to  fix  the  limit  of  depth  which  should  be  given  to  the  river 
below,  but  as  the  superintendent  of  the  canal  stated  that  they  were 
going  to  increase  the  depth  to  10  feet,  so  as  to  make  a  through  connec- 
tion with  the  Chesapeake  and  Delaware  Canal,  which  had  a  depth  of 
10  feet,  the  officer  in  charge  thought  it  best  to  submit  two  estimates, 
which  were  as  follows: 


Object  and  locality. 


Quantity  and  rata. 


A.—JBatimate  of  cost  for  permanent  improvement  for  an 
Sfoot  channel  at  mean  low  water  [rock  excavation  ex- 
tending  to  a  depth  of  10  feet  at  mean  low  water). 

Gravel,  sand,  and  mod  ahoal  below  New*  Brunswick 
locks. 

Bocks,  300  feet  below  New  Brunswick  locks 

Ledge  of  rook  3,300  feet  above  Martin's  Dock 

Reef  of  rooks  opposite  Martin's  Dock  

Beef  of  rocks  covered  with  sand  near  Whitehead's  Dock 

Middle  Ground 

Stakes 

Dikes i 

Contingencies 

B. — For  a  10-foot  channel  at  mean  low  water. 

Dredging  tidal  basin - 

Shoafcommencing  160  feet  below  New  Brunswick  locks 

Bocks  300  feet  below  New  Brunswick  locks 

Ledge  of  rocks  3,300  feet  above  Martin's  Dook 

Beef  of  rocks  opposite  Martin's  Dook 

Shoal  below  Widinan's  Dook 

Beef  of  rocks,  covered  with  sand,  near  Whitehead's 
Dock. 

Middle  Ground 

Stakes , 

Dike 

Contingencies , 


52,700  cubic  yards,  at  35  cents. 


2,398  cubic  yards , 

17.504  cubic  yards 

4,672  cubic  yards 

11,509  cubic  yards 

55.505  cubic  yards,  at  85  oento. . . 
15,528  cubic  yards,  at  35  cents. . . 
11,400  feet,  at  112.48  per  running 

foot 
15  per  oent  of  the  above 


$18,445  00 

76, 70S  « 

542,634  01 

182;  SOB  Of 

497, 188  91 

19,444  9 

5*484*1 

142,272  ft 

648,000  cubic  yards,  at  40  oeots. 
225.051  cubic  yards,  at  85  cents. 

2,399  cubic  yards 

17,504  cubic  yards 

4,672  oublo  yards 

14,400  cubic  yards,  at  85  cento. . 
11,609  oubic  yards 


222,  €5?  73 


1,707,042  8 


55,555  cubic  yards,  at  35  cents. . . 
15,528  cubic  yards,  at  35  cents.  - . 
11,400  feet  long,  at  $13  50  per 

running  foot. 
15  per  cent,  of  the  above. ...... 


F 


78.767  8$ 

76.768  91 
542,634  91 
182, 268  # 

5,046  91 
487,188  91 

19,444  9 

5,484  81 

158.869  91 

278,699  8S 

093,688* 


APPENDIX  E— -REPORT  OP  LIEUT.-COL.  MCFARLAND.    771 

The  tidal  basin  referred  to  was  to  be  excavated  in  the  river  above  the 
New  Bruuswick  locks.  General  Newton  made  the  inquiry  in  his  report 
whether,  as  only  $200,000  of  this  estimate  would  be  expended  up  to  a 
point  just  above  the  mouth  of  the  South  River  (Whitehead's  Dock), 
the  Government  should  spend  nearly  $2,000,000  for  the  rest  of  the  im- 
provement (4  miles  long)  above,  or  whether  the  canal  company  should 
push  the  mouth  of  their  canal  down  to  Whitehead's  Dock. 

In  1871  the  commerce  of  the  Raritan  Canal  was  3,053,857  tons,  with 
a  value  of  140,476,436.90. 

The  first  appropriation  made  for  this  improvement  was  that  of  June 
18,  1878,  $200,000.  Under  this  a  contract  was  let  to  the  lowest  bidder, 
Henry  Du  Bois  Sons,  for  the  construction  of  12,800  linear  feet  of  pile 
diking  at  the  Middle  Ground  and  Stakes.  As  the  timber  was  required 
to  be  creosoted,  it  was  not  till  May,  1879,  that  the  contractor  commeuced 
work,  and  by  the  close  of  the  fiscal  year  1,410  linear  feet  of  the  Middle 
Ground  Dike  (No.  2)  had  been  completed,  and  146  feet  of  Dike  No.  3  at 
the  Stakes. 

In  the  fall  of  1878  dredges,  hired  by  the  hour,  were  set  at  work  on  the 
shoals  at  the  Middle  Ground  and  the  Stakes,  and  by  December  42,663 
cubic  yards  of  sand,  gravel,  shells,  &c,  were  removed.  The  dredges 
were  put  on  again  in  April,  1879,  and  by  the  close  of  the  fiscal  year  had 
removed  99,581  cubic  yardk  of  material. 

In  June,  1879,  a  dredge  was  put  on  the  river  near  Whitehead's  Dock, 
and  removed  duriug  the  month  5.170  cubic  yards  of  blue  and  red  shale, 
bowlders,  and  very  compact  blue  clay. 

A  small  Government  drill-scow  was  also  put  in  order,  and  borings 
were  made  above  Whitehead's  Dock  to  test  the  amouut  of  rock  required 
to  be  removed  from  the  channel. 

Bv  act  of  March  3, 1879,  the  sum  of  $60,000  was  appropriated,  mak- 
ing '$114,733.89  available  June  30,  1879. 

With  this  amount  the  contractors  for  Dikes  Nos.  1,  2,  and  3,  having 
obtained  an  extension  of  their  contract,  completed  these  dikes  by  De- 
cember, 1879.  The  total  lengths  of  the  dikes  as  completed  up  to  that 
time  was  12,639  feet,  though  erroneously  printed  in  the  Annual  Report 
for  that  year  as  much  less. 

On  October  15, 1879,  a  contract  was  let  to  William  H.  Wood  for  the 
extension  of  Dike  No.  2  eastward  2,200  feet,  and  for  the  construction 
of  a  dike  in  the  deep  bend  opposite  Grab  Island,  known  as  Dike  A. 

Work  on  the  former  dike  commenced  in  June,  1880,  and  up  to  the 
close  of  the  fiscal  year,  1888  piles  had  been  driven.  Dike  A  was  com- 
menced April  15, 1880,  and  by  the  close  of  the  fiscal  year  it  had  been 
completed ;  its  total  length  being  2,600.6  feet. 

Dredging  at  the  Stakes  continued  until  the  last  of  November,  1879, 
when  178,865  cubic  yards  had  been  excavated,  making  the  total  amount 
dredged  from  the  shoals  at  that  point  of  268,315  cubic  yards.  The  mate- 
rial was  clay,  sand,  gravel,  and  shells,  generally  quite  compact. 

In  December,  1879,  the  dredges  were  put  to  work  on  the  Middle  Ground, 
and  continued  until  ice  formed  in  the  winter,  during  which  time  23,850 
cubic  yards  had  been  removed,  making  the  total  amount  dredged  from 
this  shoal  76,644  cubic  yards. 

The  dumping-grounds  previously  used  had  been  quite  filled  up,  and 
it  became  necessary  to  handle  the  material  over  a  second  time  and  de- 
posit it  behind  the  dikes. 

The  dredging,  which  had  been  begun  in  June,  just  above  Whitehead's 
Sand  Dock,  in  what  is  known  as  Rocky  Reach,  was  continued  up  to  the 
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last  of  October,  1879,  when  28,281  cubic  yards  of  red  and  blue  shale, 
small  bowlders,  and  blue  clay  had  been  excavated. 

On  the  resumption  of  work  in  February,  1880,  the  dredges  were  em- 
ployed removing  the  rock  which  had  been  broken  up  by  the  blasts  of  the 
previous  fall,  and  at  the  close  of  operations  in  May  they  had  removed 
10,125  cubic  yards,  of  which  about  7,000  cubic  yards  was  broken  rock. 
The  material  was  deposited  along  the  shores  inside  of  lines  previously 
established,  close  to  the  banks. 

The  small  drill  scow  completed  the  work  of  drilling  test  holes  from 
Whitehead's  Saud  Dock  up  to  New  Brunswick.  The  results  of  these 
borings,  added  to  the  knowledge  obtained  in  the  survey  of  1878,  formed 
the  basis  for  a  revised  estimate  of  cost  for  excavating  a  channel  of  10 
feet,  and  12  feet  deep,  from  above  Whitehead's  Sand  Dock  up  to  the 
canal  lock  at  New  Brunswick,  as  follows :    . 

For  excavatiug  a  channel  200  feet  wide  and  12  feet  deep  at  mean  low 
water,  from  1,000  feet  above  Whitehead's  Sand  Dock  to  canal  lock  at 
New  Brunswick: 


Locality. 


From  1,000  feet  above  Whitehead's  Sand  Dock 
ip  Lawrence  Creek. 

From  Lawrence  Creek  to  100  feet  above  Mar- 
tin's Dock. 

From  1,000  feet  above  Martin's  Dock  to  end  of 
Steamboat  Dock. 

From  end  of  Steamboat  Dock  to  oanal  lock  . . . 


Total 


Object  and  rate. 


47,00f  'onbic  yards  of  dredging,  at  $  1 #47, Out 

106,000  cubic  yards  of  dredging,  at  ft 106,  att 


2,600  linear  feet  of  crib  dike,  at  $15 1  3».  669 

74,200  onbic  yards  of  rock  excavation,  at  $10  742. 966 

184.000  cnbio  yards  of  dredging,  at  $1 1*4.  MG 

94, 100  cubic  yards  of  rock  excavation,  at  $10  941.  ivi 

27.600  cnbio  yards  of  dredging,  at  $1 27,  kv 

Contingencies,  engineering,  &c ,  313, 030 


i* 


For  excavating  a  channel  200  feet  wide  and  10  feet  deep  at  meau  low 
water*  from  1,000  feet  above  Whitehead's  Sand  Dock  to  the  canal  lock 
at  New  Brunswick : 


Locality. 


From  1,000  feet  above  Whitehead's  Sand  Dock 

to  Lawrence  Creek. 
From   Lawrence  Creek  to    1,000  feet  above 

Martin's  Dock. 
From  1, 000  feet  above  Martin's  Dock  to  end 

of  Steamboat  Dock. 

From  end  of  Steambot  Dock  to  oanal  lock    . 


Object  and  rate. 


21,500  cubio  yards  of  dredging,  at  $1 $S1,5M 

45,800  cnbio  yards  of  dredging,  at  $1 45.8ft 

2,600  linear  feet  of  crib  dike,  at  $15 £9,  o*> 

138,300  cubic  yards  of  dredging,  at  $1 138, 3Sv 

4,700  cubic  yard*  of  rook  excavation,  at  $15  70.  500 

56,800  cnbic  yards  of  rock  excavation,  at  $15  .  56*.  «►' 

27,800  cnbic  yards  of  dredging,  at  $1 27.  *K 

Contingencies,  engineering,  &c 135,635 


Total 


1.047  5» 


After  completing  the  borings  and  removing  some  large  bowlders  from 
the  channel  a  little  above  Martin's  Dock  the  scow  was  taken  to  the  reef 
above  Whitehead's  Sand  Dock,  and  kept  at  work  till  December  break- 
ing up  the  rock.  The  rock  broken  up  by  it  was  only  partially  removed. 
On  March  15,  1880,  the  scow  was  agaiu  put  on  the  reef,  and  between 
that  time  and  the  suspension  of  work  in  the  early  part  of  May  it  raised 
and  removed  from  the  channel  1,484  cubic  yards  of  broken  rock. 

By  act  approved  June  14,  1880,  $100,000  was  appropriated,  of  which 
$70,000  was  by  law  to  be  expended  in  the  removal  of  rocks  at  White- 
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head's  Sand  Dock  (Rocky  Beach),  and  $30,000  for  dredging  the  shoals 
at  the  Middle  Ground. 

Uuder  the  contract  with  William  H.  Wood  of  October  15,  1879,  in 
force  July  1, 1880, 2,052  J  feet  of  the  extension  of  the  south  dike  (B)  were 
completed  by  the  loth  of  September,  1880,  and  the  contract  closed. 

On  October  15, 1880,  a  contract  was  made  with  John  Van  Patten  for 
dredging  a  cut  on  the  Middle  Ground  200  feet  wide,  12  feat  deep  at 
mean  low  water,  and  5,300  feet  in  length,  but  the  contract  had  not  been 
finished  at  the  close  of  the  fiscal  year. 

The  drill-scow  resumed  work  on  the  Rocky  Reach  above  Whitehead's 
Sand  Dock  in  August  1880,  and  continued  work  till  November  25, 1880, 
when  the  scow  was  laid  up  for  the  winter. 

Operations  were  commenced  again  in  the  latter  part  of  March,  1881, 
and  were  in  progress  at  the  close  of  the  fiscal  year,  but  as  the  blasted 
rock  was  allowed  to  accumulate  in  large  quantities  before  being  dredged, 
no  idea  could  be  given  of  the  increased  width  obtained. 

By  act  of  March  3,  1881,  $25,000  was  appropriated,  of  which  sum 
$20,000  was  to  be  expended.on  the  rocks  at  Whitehead's  Sand  Dock, 
44  and  $5,000  at  the  South  Channel,  between  Grab  Island  and  South 
Am  boy." 

Under  the  contract  with  John  Van  Patteu,  dated  October  15,  1880, 
dredging  was  continued  on  the  channel  at  the  Middle  Ground  up  to  No- 
vember. 1881,  when  the  contract  was  closed ;  57,700  cubic  yards  of  ma- 
terial were  removed  during  the  contract,  and  gave  a  channel  130  feet 
wide,  12  feet  deep  at  mean  low  water,  and  5,300  feet  in  length. 

Blasting  and  drilling  with  the  scow  on  Rocky  Reach,  above  White- 
head's Sand  Dock,  was  continued  throughout*  the  year  except  in  mid- 
winter, and  on  October  15,  1881,  a  dredge  was  put  on  to  assist  in  re- 
moving  the  broken  rock.  Operations  were  continued  with  this  dredge, 
except  in  the  winter,  from  October  to  the. close  of  the  fiscal  year. 

The  amount  of  work  done  was  3,004  cubic  yards  removed  by  the 
drill  scow,  and  13,508  by  the  dredge.  This  work  gave  a  channel  through 
Rocky  Reach  12  feet  deep,  75  feet  wide,  and  1,000  feet  long. 

With  the  allotment  of  $5,000  for  the  south  channel,  a  dredge  was 
put  onto  the  work  in  November,  1881,  and  worked  until  December  31, 
1881,  removing  7,825  cubic  yards  of  material. 

By  act  of  August  2,  1882,  $25,000  was  appropriated.  Of  this  $10,000 
was  allotted  for  the  improvement  of  South  Channel. 

Work  under  this  appropriation  cousisted  in  widening  the  channel  at 
Rocky  Reach,  and  was  continued  throughout  the  year,  except  when 
laid  up  for  the  winter.  During  this  time  4,397  cubic  yards  of  rock  were 
removed  by  the  drill-scow,  5,745  cubic  yards  by  the  dredge,  and  also 
2,919  cubic  yards  of  clay,  1,074  of  shale,  and  1,217  cubic  yards  of  sand 
and  gravel.  The  rock  (except  that  taken  up  in  May,  1882,  and  which 
was  used  for  tilling  Dikes  B  and  C  in  the  South  River  improvement) 
was  placed  on  the  left  bank  of  the  river. 

This  work  increased  the  width  of  the  cut  59  feet,  giving  this  channel, 
June  30,  1883,  a  total  width  of  134  feet,  a  depth  of  12  feet  at  mean  low 
water,  and  a  length  from  deep  water  above  to  deep  water  below  of 
about  1,000  feet. 

With  the  allotment  of  $10,000  for  the  South  Channel  a  contract  was 
let  October  2,  1882,  to  James  D.  Leary  to  dredge  a  cut,  at  13  cents  per 
yard,  in  the  South  Channel  between  "Crab  Island  and  Kearney's  Dock," 
100  feet  wide  and  5£  feet  deep  at  mean  low  water.  The  contractor  com- 
menced work  October,  1882,  but  had  to  suspend  operations  from  Decern- 
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ber  to  March,  1883.  The  contract  was  in  progress  Jane  30, 1883,  when 
46,740  cubic  yards  had  been  removed,  making  a  channel  2,520  feet  long 
for  the  full  depth  and  width. 

This  channel  commences  at  the  lower  end  of  Dike  B,  about  midway 
across  to  the  south  bank  of  the  river,  and  then  rnns  parallel  to  the  gen- 
eral incurve  of  the  shore  up  to  the  head  of  Dike  1,  where  it  joins  again 
the  main  channel.  It  was  designed  by  this  channel  to  give  egress  to 
the  commerce  doing  business  on  the  southern  side  of  the  river  and 
which  was  shut  off  by  the  dikes  from  the  main  chaunel. 

No  appropriation  was  made  in  1883,  bnt  with  the  amount  available 
June  30,  1883,  (15,979.47,  work  was  continued  in  dredging  the  South 
Channel  under  contract  with  J.  D.  Leary  up  till  August  6, 1883,  during 
which  time  6,929  cubic  yards  of  material  were  excavated.  This  carried 
the  upper  end  of  the  cut  to  abreast  of  Such's  Dock  and  gave  it  a  total 
length  of  4,000  feet ;  it  was  100  feet  wide  and  5£  feet  deep  at  mean  low 
water.  To  complete  this  channel  it  will  have  to  be  extended  9,000  feet 
more  up  stream  in  water  a  little  over  1  foot  deep  at  mean  low  water. 

Work  on  Rocky  Reach  was  continued  with  the  drill-scow  till  Decern- 
ber  20,  during  which  time  3, 173  cubic  yards  of  rock  were  drilled,  blasted, 
and  removed.  The  rock  was  placed  in  the  dike  at  the  mouth  of  South 
River.  This  gave  a  channel  width  of  160  feet,  with  the  exception  of  a 
few  loose  stones  on  the  bottom  which  could  not  be  removed  before  the 
suspension  of  the  work. 

By  act  of  July  5, 1884,  $35,000  was  appropriated  for  continuing  the 
improvement. 

Under  this  appropriation  work  was  resumed  with  the  drill-scow  on 
Rocky  Reach  ;  and  at  the  close  of  the  fiscal  year  ending  June  30, 1885, 
the  cut  bad  been  blasted  out  to  its  full  width  of  200  feet,  except  for  a 
strip  700  feet  long,  aud  20  feet  wide  at  the  lower  end,  but  uot  all  the 
blasted  stone  had  been  removed  to  full  depth  of  12  feet  for  more  than 
a  little  over  160  feet.  The  work  of  its  removal  Was  going  on  at  the  close 
of  the  fiscal  year. 

On  September  29,  1884,  authority  was  given  to  dredge  a  small  chan- 
nel into  Carman's  (now  A  ch  man's)  Wharf,  behind  Dike  No.  3,  as  the  water 
front  had  shoaled,  owing  to  the  construction  of  the  dike ;  aud  a  channel 
was  dug  up  to  it  500  feet  long,  50  feet  wide,  and  6  feet  deep  at  meaa 
low  water  from  the  main  channel. 

In  May,  1^85,  the  dredge  was  removed  to  Bishop's  Dock,  about  half 
a  mile  below  the  canal  dock,  at  New  Brunswick,  to  dredge  through  * 
shoal  which  had  formed  opposite  to  it  during  the  winter,  and  a  channel 
was  opened  through  it  128  feet  long,  100  feet  wide,  and  9  feet  deep. 

No  money  was  appropriated  in  1885. 

With  the  balance  of  the  appropriation  of  1884  work  was  continued 
with  the  drill  scow  up  to  September  19,  1885,  on  Rocky  Reach,  during 
which  time  6,392  cubic  yards  of  rock  were  excavated.' 

The  channel  was  drilled  and  blasted,  aud  the  material  removed,  for 
the  full  width  of  200  feet  throughout,  except  for  a  strip  20  feet  wide  awl 
150  feet  long  at  the  lower  end.  There  yet  reniaius  this  to  be  blasted 
and  the  d6bris  to  be  removed. 

The  appropriation  of  $26,250  approved  August  5,  1886,  will  be  ap- 
plied to  this,  and  in  extending  the  improvement  above  it  10  feet  deep, 
by  dredging  and  blastiug  up-stream  towards  New  Brunswick. 

The  condition  of  the  improvement  at  present  is  as  follows: 

The  proposed  dikes  have  been  completed  from  the  mouth  up  to  Hit 
mouth  of  South  River,  and  a  channel  with  a  depth  of  not  less  than  llj 
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feet  at  mean  low  water  has  been  obtained  for  a  width  of  200  feet  over 
"The  Stakes"  Shoal,  and  for  a  width  of  130  feet  over  the  Middle  Ground 
Shoal.  The  dikes  are  in  good  condition,  except  the  lower  800  feet  of 
DikeB,  which  has  settled  about  2£  feet,  bnt  it  is  not  thought  worth  while 
to  repair  it  at  present. 

A  South  Channel,  4,000  feet  long,  100  feet  wide,  and  5£  feet  deep,  has 
been  excavated  south  and  east  of  dikes  1,  2,  and  3  to  relieve  the  com- 
merce which  cannot  pass  them  into  the  main  channel. 

There  yet  remains  on  this  lower  part  of  the  river  to  widen  the  chan- 
nel at  the  Middle  Ground  Shoal  70  feet,  to  12  feet  in  depth,  and  to  con- 
tinue the  South  Channel  for  9,000  feet  up-stream,  100  feet  wide  and  5£ 
deep. 

On  the  upper  part  of  the  river,  above  the  mouth  of  the  South  Biver, 
the  only  large  work  undertaken  has  been  the  blasting  a  channel  12  feet 
deep  aud  200  feet  wide  through  Rocky  Reach  Bar,  above  Whitehead's 
Sand  Dock,  which  is  about  1,000  feet  in  length.  This  has  practically 
been  completed. 

Above  Rocky  Reach  no  work  has  been  done  except  to  remove  a  few 
bowlders  and  dredging  a  short  channel  through  a  shoal  formed  during 
the  winter  of  1885. 

The  channel  from  Rocky  Reach  up  to  New  Bruuswick  remains  in  about 
the  same  condition  it  was  in  when  the  first  survey  was  made  in  1872,  when 
the  depth  in  the  channel  varied  from  7  to  12  feet  at  mean  low  water. 

The  Delaware  and  Raritan  Canal  has  never  been  deepened  to  10  feet, 
as  originally  stated  to  General  Newton  it  would  be. 

The  statement  furnished  by  the  superintendent  of  the  steam  towing 
of  the  Delaware  and  Raritan  Canal  Company,  Mr.  Chase  (to  be  found 
in  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Part  I,  page  762), 
giving  the  commerce  of  the  Raritan  River  in  1884  as  3,838,987  tons, 
shows  little  increase  in  its  commerce  since  1871,  if  any,  as  it  must  be  re- 
membered this  estimate  includes  2,258,853  tons  received  and  shipped 
from  South  Amboy,  situated  at  its  mouth,  which  did  not  pass  up  or 
down  the  river  at  all,  and  may  be  said  to  belong  to  an  entirely  different 
improvement— Raritan  Bay. 

Taken  from  Annual  Report  of  the  Chief  of  Engineers,  the  statements 
of  commerce,  furnished  entirely  by  the  Delaware  and  Raritan  Canal 
Company,  show  as  follows : 


v...  !    Total  value  Freight  on  Freight  on 


Freight,  South 


freight.       I  Raritan  Canal.    Raritan  River. ,        Amboy. 

Tons. 


$47,  476, 436 


Tons.                  Tout. 
3,053,867    


1871 

1880 

1881 1,527,579  !. 

1882 1  ;  1,280,141  |. 

1881 1  1,682,325 

1884 37,209,804,  1,118,118  416,016  i  2,258,853 

i  ! 


2, 308,961 


♦This  statement  is  given  in  the  Annoal  Reports  for  1885,  but  evidently  refers  to  the  calendar  year  of 
1884.    In  this  year  the  South  Amboy  trade  of  2,258,853  tons  had  a  value  of  $10,000,000. 

The  tonnage  of  the  Delaware  and  Raritan  Canal  has  decreased  one- third,  it  will  be 
seen,  from  1871  to  1884.  This  is  probably  due  to  the  coal  which  originally  went  through 
the  canal  now  being  shipped  by  rail  to  the  Am  boys,  and  thence  loaded  into  large 
sea-going  vessels. 

The  commerce  of  the  river  is  carried  on  in  vessels  drawing  from  4  to  14  feet,  and 
certainly  warrants  giving  a  10-foot  channel  from  South  River  up,  and  a  12-foot  chan- 
nel from  that  point  down  to  the  month. 
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-   APPROPRIATIONS. 

[For  old  project  of  1 886.  ] 


Date  of  act. 


Application. 


Jul j     4, 1836  I  Unknown 
Mar.    3,1837  i  Unknown 


Total 


13,  MS 


[For  present  project  of  1872.] 


Jnne  18, 1878 
Mar.  3, 1879 
June  14, 1880 
Mar.  3,1881 
Aug.  2,1882 
Aug.  5,1884 
An*    5,1886 


Building  dikes  and  dredging fS0O,OMM 


Building  dikes,  dredging,  and  blasting 

Blasting  at  Rooky  Reach,  and  dredging ,  

Blasting  and  dredging  at  Rooky  Reach,  and  dredging  South  Channel. 

. ...do — . . 

Blasting  and  dredging  at- Rocky  Reach 


ao.ooeM 

100,090  • 
25. 000  « 
25,000  00 
35. 000  00 
26,250  01 


Total 


**71, 


444,503  02 


Amount  expended 

Estimated  cost  of  present  project '    2, 093, 

Still  to  be  appropriated 1,022, 412  05 


*  Of  this,  $15,000  was  applied  to  South  Channel,  which  did  not  come  into  the  original  estimate. 

This  work  is  in  the  collection  district  of  Am  boy.  Nearest  port  of  entry,  Perth  Am- 
boy  ;  nearest  light-house.  Great  Beds  Light,  Raritau  Bay.  Amount  of  revenue  col- 
lected at  the  port  of  Perth  Amboy  during  the  year  ending  June  3D,  1886,  $31,067.65. 

Money  statement. 

July  1,  1885,  amount  available $10,727  41 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1886 10,109  43 


July  1,  1836,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1886 

Amount  available  for  fiscal  year  ending  Juue  30,  1887 


617  98 
26,250  00 

26,867  ftJ 


(Amount  (estimated)  required  for  completion  of  existing  protect 1, 622, 412  06 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1888 100,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Statement  showing  the  tonnage,  valuation  y  «fc,  of  the  commerce  of  the  Bariian  Hirer,  New 

Jersey. 


Shippers. 


k~        1 

3? 

w.» 

D«~ 

1* 

J*  w 

A< 

Tons. 

m   *   • 
$         9 

s  ®  C 

.Bo* 


1 


5. 

H 

a 


1 


Ton*. 

Delaware  and  Raritan  Canal  Company. .    16,  764  601, 714 

South  Amboy , 2,122,213 


South  River  Canal 2,500 

New  Brunswick  Dock 

Sayre  &  Fisher 10,000 

C.  &  W.  Whitehead 

Middlesex  Fire-brick  Company 

Roberts  Brothers 

Phoenix  Brick  Company 

RidtfWA.v  &  Brother 

P.  A.  Ostrander 

Raritan  River  Company 

Raritan  Hollow-brick  Company 

American  Fire-brick  Company j 

Thomas  Acker  &  Company ' 

Edgar  <fc  Com p ton , 

Edfar  &  Brother J 

Martin's  Dock \        100 

Terrene**  Cherry 500 

Wat**on  Firebrick  Company 

T.  &  U.  Valentine 


21,300 


■a  . 

aS 

ft 


o 

a  s 

m 


Ton* 


Ions. 


1,000 


50,000 
7,000  ' 
2,800  , 


Tt 
2)4. 122 


4,000 


3,800  i 

5,000 

3,000 

10,000 
5,000 
3,000 
5,000 

10,000 
300 


110,000 

ioVooo" 

"  1,500' 

ii.'ooo 


1*009 
12,<*» 


20.000 
15,000 


250 


1,000 
10,000 


4,500 
10,000 
10,000 


4.5* 


Total 29,864,    2,861,127 


1,000 


4, 250       275, 000         233,  Iff 
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Statement  showing  the  toiuwge,  valuation,  tf-o.— Continued. 


Shippers. 


!        *3 


IS 


« 


Tons. 
Delaware  and  Raritan  Canal  Company . .  I    212, 608 

Sooth  Amboy I    108,261 

South  River  Canal | 

New  Brunswick  Dock 

8ayre<fc  Fisher I 

C.  A  W.  Whitehead ' 

Middlesex  Fire-brick  Company 

Roberta  Brothers I 

Phcenix  Brick  Company 

Ridfrway  &  Brother 

1!\  A.  Ostrander 

Raritan  River  Company 

Raritan  Hollow-brick  Company 

American  Fire-brick  Company 

Thomas  Acker  &  Company 

Bdjtar  &.  Compton 

Sdgar  &  Brother 

Martina  Dock . » 

Terrance  Cherry 

Watson  Fire-brick  Company 

J.  6c  B.  Valentine 


Tons. 

1,045,208 

2, 225, 464 

139,800 

12,000 

100,000 

50,000 

10,000 

2,800 

14,000 

3,800 

5,000 

8,000 

80,000 

20.000 

3,000 

5,000 

10,000 

400 

9,750 

11,000 

20,000 


15,840 


4** 


Feet. 
7 
10 
5 
7 
0 
8 
6 
6 
6 
6 
6 
6 
7 
'  8 
7 
7 
8 
7 
7 
7 
7 


Total j    315,854 


3,720,217 


t 


25  to  200 

100  to  300 

25  to  100 

100 

50  to  300 

50  to  250 

25  to  100 

25  to  100 

25  to  100 

25  to  100 

25  to  100 

25  to  100 

100  to  200 

100  to  200 

100  to  200 

100  to  200 

100  to  200 

100  to  200 

100  to  250 

100  to  250 

100  to  250 


© 


P 


$25,000,000 

10,000,000 

417,000 

100,000 

350,000 

100,000 

20,000 

10.000 

45,000 

10,000 

15,000 

10,000 

125,000 

100,000 

10,000 

10,000 

25,000 

1.500 

65,000 

116,000 

45,000 


36,578,500 


E  20. 


IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

South  River,  New  Jersey,  draining  a  country  30  miles  long  and  10 
miles  wide,  is  a  small  tidal  stream  entering  the  Raritan  River  from  the 
south  about  8£  miles  above  South  Amboy  and  4  miles  below  New  Bruus- 
wick.  Its  width  varies  from  100  to  500  feet  for  the  first  10  miles  up. 
The  bottom  is  sand  and  clay,  and  the  river  is  obstructed  by  frequent 
bars  with  from  2  to  5  feet  of  water  upon  them,  separating  short  stretches 
of  water  from  7  to  12  feet  deep.  The  mean  rise  and  fali  of  tides  at  Lit- 
tle Washington  is  5.3  feet. 

The  stream  runs  for  most  of  the  distance  through  low  marsh  lands, 
and  is  as  crooked  as  most  marsh  streams.  At  a  poiut  2£  miles  above 
its  mouth  South  River  is  only  about  4,000  feet  distant  from  a  point  on' 
the  Raritan  River,  1£  miles  below  their  junction.  In  order  to  avoid  this 
circuitous  route  to  and  from  the  tow  us  lying  on  this  river,  a  cut  or  canal 
about  80  feet  wide  across  this  narrow  neck  was  made  iu  1831  by  the 
New  Jersey  Transportation  Company,  which  practically  saves  3  mile* 
of  transportation.  It  was  intended  to  make  this  cut  6  feet  deep,  but 
this  depth  was  never  attained. 

The  village  of  Little  Washington,  about  half  a  mile  above  the  head 
of  this  canal,. was  and  is  now  the  head  of  steamboat  navigation  on  the 
South  River. 

The  first  survey  by  the  geueral  Government,  made  with  a  view  to  the 
improvement  of  this  river,  was  ordered  by  act  of  Congress  approved 
July  11,  1870,  and  the  survey  was  made  under  direction  of  Lieut.  Col. 
J.  D.  Kurtz,  Corps  of  Engineers,  in  1870.  His  report  may  be  found  in 
the  Annual  Report  Chief  of  Engiueers  for  1871,  page  698. 

The  project  of  improvement  based  upon  this  survey  provided  for  ob- 
taining, by  dredging,  a  6-foot  channel  from  the  mouth  of  the  canal 
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up  to  the  town  of  Little  Washington.    The  estimated  cost  of  this 
was: 

Deepening  the  cnt  to  6  feet,  21,233  cubic  yards,  at  35  cents $7,43155 

Opening  a  channel  through  the  shoals  between  the  head  of  the  eanal  and 

Little  Washington,  14,444  cubic  yards,  at  35  cents 5,065  40 

Making  an  oblique  cut  into  the  Raritan  (so  as  to  prevent  shoaling  at  the 

mouth),  3,333  cubic  yards,  at  35  cents 1,166  S 

Total 13,653  50 

The  business  of  the  river  was  stated  to  be  large,  consisting  of  manu- 
factures of  tobacco,  snuff  and  cigars,  whisky,  rubber,  spices,  flour,  &&, 
to  the  value  of  $1,254,543.55  annually,  besides  the  product  of  a  number 
of  brick  factories,  which  turned  out  72,000,000  brick  a  year. 

The  first  appropriation  for  the  improvement  under  this  project  was 
made  March  3,  1871,  $15,000,  but,  owing  to  the  failure  of  a  contractor, 
work  was  not  commenced  till  1872,  when  a  channel  6  feet  deep  was 
dredged  through  the  canal,  but  the  banks  fell  in  and  partly  filled  up 
the  cut,  and  it  was  redredged  in  1872-'73. 

Under  date  of  March  3, 1873,  a  further  appropriation  of  $5,000  was 
made,  and  the  dredging  was  continued.  Upon  the  completion  of  this 
work  the  cut  had  a  depth  of  6  feet  again.  From  this  time  nothing  fur- 
ther was  done  on  the  river  until  1879,  when  a  resurvey  was  ordered  by 
act  of  March  3, 1879,  which  was  made  under  direction  of  General  (then 
Col.)  John  Newton,  Corps  of  Engineers. 

Based  upon  this  survey  a  project  was  made  to  form  a  channel  by  means 
of  dredging  and  diking,  including  a  cut  across  the  neck  of  a  long  bend 
in  the  river  above  Little  Washington,  up  to  Old  Bridge,  a  total  distance 
of  6  miles  from  the  mouth  of  the  canal.  The  depth  to  be  obtained  was 
8  feet  from  the  mouth  of  the  canal  to  Little  Washington,  6  feet  from  that 
point  up  to  Bissett's  brick-yard,  about  3|  miles  above  the  mouth,  and  4 
feet  from  there  up  to  Old  Bridge. 

The  estimated  cost  of  this  was — 

From  Raritan  to  Bissett's $149,150 

From  Bissett's  to  Old  Bridge 20,150 

Contingencies 25,395 

Total 194,096 

The  project  also  contemplated  closing  the  old  main  channel  below 
Pettit's  brick-yard,  half  a  mile  below  the  head  of  the  canal,  so  as  to 
throw  the  whole  current  into  the  canal  instead  of  having  it  pass  through 
two  outlets  into  the  Raritan ;  and  to  change  the  position  of  the  mouth 
so  as  to  have  the  canal  enter  the  Baritan  more  down-stream  than  before. 
By  act  of  June  14,  1880,  $40,000  were  appropriated  for  this  work. 

"Upon  inquiry  it  was  found  that  the  newly  proposed  direction  of  the 
mouth  of  the  cut  would  interfere  with  private  property,  and  much  time 
was  spent  in  trying  to  adjust  the  matterl  Eventually,  Messrs  Sayre 
&  Fisher,  owning  a  brick-yard  at  the  junction  of  the  Raritan  River  aod 
the  canal,  offered  to  allow  the  Government  to  cut  off  the  corner  of  their 
dock  on  condition  of  protecting  the  bank  cut  off  by  piling  (see  page  660, 
Aunual  Report  of  the  Chief  of  Engineers  for  1881,  Part  I). 

In  the  mean  time  the  cut,  or  canal,  had  shoaled  to  a  depth  of  3J  feet 
in  places.  Owing  to  the  delay  in  making  out  the  deeds  transferring  this 
poiut  of  land  to  the  United  States,  no  work  was  done  on  this  improve- 
ment during  the  fiscal  years  ending  June  30, 1881,  and  June  30, 1883. 
By  act  of  Congress  approved  March  3,  1881,  $6,000  more  was  appro- 
priated, and  $10,000  by  act  of  Congress  of  August  2,  1882. 
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On  July  20, 1882,  proposals  were  opened  for  diking  and  dredging  at  the 
entrance  of  the  canal  into  rhe  Raritan  River.  A  sketch  of  the  proposed 
improvement  may  be  fonud  in  Annual  Report  of  the  Chief  of  Engineers 
for  1882,  Part  I,  page  678. 

The  proposals  were  not  considered  satisfactory,  and  the  work  was  re- 
advertised,  and  on  October  2, 1882,  a  contract  was  let  to  Henry  Du  Bois 
Sons  for  removing  and  rebuilding  the  corner  of  Sayre  &  Fisher's 
Wharf,  constructing  six  dikes — A,  B,  0,  D,  E,  and  F — whose  total  length 
was  5,800  feet  (for  sketch,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1885)  and  dredging  about  6,232  cubic  yards  of  material. 

Under  the  terms  of  this  contract  the  contractor  was  not  to  fill  dikes 
A,  B,  and  0  with  stone,  as  it  was  expected,  to  till  them  with  the  stone  re- 
moved from  Rocky  Reach  in  the  Raritan  River. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  corner  of 
Sayre  &  Fisher's  Dock  had  been  rebuilt,  Dike  A  had  been  completed 
for  352  feet,  B  for  621  feet,  O  for  275  feet,  D  for  1,551  feet;  and  Dike  B 
had  been  filled  with  stone  for  40  feet,  Dike  C  for  122  feet. 

The  contract  for  dike  construction  and  dredging,  owing  to  unavoidable 
delays,  had  to  be  extended  to  October 31, 1883,  under  it;  Dike  £,  meas- 
uring 1,320  feet,  was  completed  in  July ;  Dike  F,  extending  from  the  head 
of  the  canal  up  to  the  right  bank  to  and  across  Little  Ditch  below  Little 
Washington,  measuring  1,797  feet,  was  completed  in  September,  1883, 
and  the  contract  closed. 

The  closing  of  Little  Ditch  was  authorized  by  thcSecretary  of  War, 
August  23, 1883. 

The  contractor  did  no  dredging,  as  it  was  found  the  scows  would  not 
hold  the  sand. 

The  steam-drill  scow  at  work  on  the  Raritan  River  was  sent  up  dur- 
ing the  year  to  the  channel  above  Little  Washington,  and  pumped  up 
2,222  cubic  yards  of  material,  making  a  cut  300  feet  long,  40  feet  wide, 
and  6  feet  deep,  giving  a  channel  through  that  part  of  the  shoal  130 
feet  wide.  Three  thousand  and  seventy  three  cubic  yards  of  broken 
stone,  blasted  from  Rocky  Reach  in  the  Raritan  River  were  placed  in 
dikes  A,  B  and  C,  completing  their  filling  for  292  linear  feet.  The 
width  of  the  natural  channel  between  the  dikes  built  at  the  north  end 
or  outlet  of  the  canal  into  the  Raritan  River  and  between  the  natural 
banks  is  150  feet. 

No  funds  were  available  and  no  money  was  spent  during  the  fiscal 
year  ending  Juue  30-,  1884 ;  but  1,200  cubic  yards  of  brokeu  stone,  taken 
from  the  Raritan  River  at  Rocky  Reach,  were  placed  in  the  dikes.    „ 

No  money  has  been  available  and  no  work  done  during  the  fiscal  year 
euding  June  30,  1886,  except  that  some  more  of  the  stone  excavated 
from  Rocky  Reach  in  the  Raritan  River  has  been  placed  in  the  dikes. 
An  examination  recently  made  shows  that  the  channel  from  Little 
Washington  to  the  head  of  the  canal  has  improved,  there  being  nowhere 
a  depth  of  less  than  7  feet  at  mean  low  water.  A  shoal  with  7  feet  of 
water  on  it  has  formed  at  the  junction  of  the  old  channel  and  the  head 
of  the  canal ;  but  it  does  not  affect  the  channel  down  to  the  canal. 

The  mouth  of  the  canal  has  scoured  out  to  a  depth  of  10£  feet,  the 
scour  being  principally  along  the  dike  on  the  left  bank  ;  but  the  middle 
part  of  the  canal  has  not  improved  in  depth.  Six  feet  can  be  carried 
through  it  at  meau  low  water,  but  there  are  bars  and  shoals  with  5.5 
feet  of  water  on  them  putting  out  into  the  stream,  which  make  it  almost 
impossible  to  get  6  feet  of  water  through  them  ;  and  the  bauks  of  the 
canal  above  the  dikes  are  being  undermined  and  are  cutting  away  rap- 
idly. 
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It  will  unquestionably  become  necessary  before  closing  the  main 
channel  below  Pettit'g,  and  forcing  the  whole  strength  of  the  ebb  and 
flood  through  the  canal,  to  extend  the  present  diking  up  to  its  hegkd,  a 
distance  of  about  2,000  feet,  on  each  side  of  the  canal. 

If  this  were  done,  and  the  old  cut  closed,  the  natural  scour  would  un- 
doubtedly maintain  a  7  or  8  foot  chaunel,  aud  probably  excavate  it- 
There  is  little  use  of  extending  the  improvement  up-stream  until  the 
canal  is  given  a  fixed  depth  of  6  feet  or  over. 

All  the  traffic  from  Pettit's  comes  through  the  caual,  aud  there  is  no 
trade  below  Pettit's  down  to  the  old  mouth,  so  that  the  closing  of  the 
channel  would  not  damage  anybody's  iuterest. 

The  commerce  of  the  river  is  undoubtedly  large  for  so  small  a  stream ; 
but  it  has  not  increased  materially  since  1872. 

The  freight  alone,  in  1871,  was  given  a  value  of  $1,254,543,  but  in 
1885  the  freight  and  vessels  were  valued  at  $1,852,000;  aud  the  brick- 
making  interest,  which,  in  1871,  was  estimated  at  72,000,000  yearly,  was 
in  1884  only  estimated  at  50,000,000.  The  commerce  of  this  river  is 
done  in  sloops  and  schooners  of  from  4  to  7  feet  draught. 

Five  thousand  dollars  was  appropriated  by  act  of  Congress  August 
5,  1886,  and  will  be  expended  upon  the  dikes  on  each  side  of  the  canal 
towards  its  head,  or  to  dredging  in  the  canal  if  it  should  become  neces- 
sary. 

This  work  is  in  the  collection  district  of  Ambov.  The  nearest  port  of  entry,  Perth 
Am  boy,  N.  J.  Nearest  light  honse,  Great  Beds  Light,  in  Rati  tan  Bay,  New  Jersey. 
Nearest  fort,  fort  at  Sandy  Hook,  New  Jersey.  Amount  of  re  venae  collected  at  the 
port  of  Perth  Am  boy  during  the  fiscal  year  ending  June  30,  1886,  $31,067.65. 

Original  estimate  for  project  of  1879,  $194,695. 

APPROPRIATIONS. 
[For  old  project  of  1871.  J 


Date  of  act.  Application.  Amount. 


March  8, 1871 i  Dredging ,  $15,000  SO 

March  3, 1873 |. ...... do 6,000  00 

Total ! 20,000  00 

Amount  expended   : 20,000  00 

[For  new  project  of  1870.] 

June  14,1880 For  diking  and  dredging #40,000  00 

Marcta3,1881    do 6,000  00 

August  2, 1882 ' do 10.000  00 

Auguat5,1886    ....• '  5,000  90 

Total ...-. 61,000  00 

Amount  expended  to  date 55,638  73 


Money  statement. 

July  1,  1885,  amount  available $362  t>3 

July  1,  1886,  amount  expended  duriug  fiscal  year,  exclusive  of  liabilities 

.     outstanding  July  1,1885 21-36 

July  1,  1886,  amount  available 361  27 

Amount  appropriated  by  act  approved  August  5,  1836 5,000  00 


Amount  available  for  fiscal  year  ending  June  30. 1887 5, 361  27 


(  Amount  (estimated)  required  for  completion  of  existing  project 133, 695  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1888    25,000  00 
|  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  aud  1867. 
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E  21. 
IMPROVEMENT  OF  WOODBRIDGE  CREEK,  NEW  JERSEY. 

Woodbridge  Greek  is  a  small  tidal  creek,  about  5  miles  long,  emptying 
into  the  Arthur  Kill,  or  Stateo  Island  Sound,  on  the  west  bauk,  2  miles 
above  and  north  of  Perth  Amboy,  N.  J. 

It  is  navigable  for  2J  miles  above  the  mouth,  up  to  which  point  it 
averages  100  feet  in  width.  There  is  little  land  drainage  iuto  it.  The 
stream  itself  is  crooked,  and  runs  for  the  most  of  its  length  through  flat 
marshes. 

It  is,  commercially,  the  most  important  tributary  of  Stateu  Island 
Sound,  on  account  of  the  extensive  and  valuable  fire-clay  beds  adjacent 
to  it.  On  its  banks  are  7  tire-brick  and  tile  factories,  with  several  docks 
at  which  fire-clay  is  loaded  into  vessels  for  export.  The  commerce  of 
the  creek  is  done  entirely  in  schooners  and  sloops  drawing  from  5  to 
10  feet.    The  rise  and  fall  of  tide  is  5  feet  approximately. 

The  first  survey,  with  a  view  to  its  improvement,  was  ordered  by  act 
of  Congress  approved  June  18, 1878.  The  survey  was  made  under  di- 
rection of  CoL  J.  N.  Macomb,  Corps  of  Engineers,  in  the  fall  of  1878, 
and  reported  upon  December  27, 1878:  It  may  be  found  in  Annual  Re- 
port of  the  Chief  of  Engineers  for  1879,  Part  I,  page  478. 

The  report  showed  that  the  commerce  of  the  creek  extended  2  miles 
up  from  the  mouth  to  the  Salamander  Dock  with  varying  depths  of 
from  7£  to  15  feet  at  mean  high  water,  corresponding  to  2£  feet  and  10 
feet  at  mean  low  water,  the  worst  two  shoals  being  at  the  mouth  and 
from  Valentine's  Dock  to  the  Salamander  Dock.  It  was,  therefore,  pro- 
posed to  open  a  channel  12  feet  deep  at  mean  high  water,  80  feet  wide 
from  the  mouth  to  Valentine's  Dock,  and  80  feet  wide  and  10  feet  deep 
from  Valentine's  Dock  to  the  Salamander  Dock,  which  lies  next  to  and 
above  the  Town  Dock;  also,  to  contract  the  channel  just  below  the 
Town  Dock  by  a  500-foot  dike.    This  was  estimated  to  cost  as  follows: 

29,012  cnbic  yards  dredging,  at  30  cents $rt,703  60 

600  linear  feet  pile-dike,  at  $4 2,000  00 

Contingencies 1,605  54 

Total 12,309  14 

111  addition  to  this  there  was  a  contingent  estimate   for  continuing  the 

12-foot  channel  up  to  the  Salamander,  5,000  cubic  yards,  costing 1, 500  00 

Total  estimated  cost  of  project 13,809  14 

At  that  date  the  tonnage  of  fire  brick  and  clay  leaving  the  creek  was 
109,367  tons  in  the  year,  and  the  receipts  5,200  tons. 

The  first  appropriation  for  this  improvement  was  made  March  3,  1879 
($4,000),  which  was  applied  to  widening  and  deepening  the  channel 
above  Valentine's  Dock  and  building  a  pile  revetment  on  the  north 
bank.  v 

Jane  14,  1880,  an  appropriation  of  $5,000  was  made.  Under  this  a 
contract  for  dredging  was  let  to  Elijah  Brainard,  at  58$  cents  per  cnbic 
yard,  and  7,022  cubic  yards  were  excavated  from  the  bar  at  the  mouth 
and  from  the  channel  up  to  Boy n ton's  Dock  by  November  24,  1880,  when 
the  appropriation  was  exhausted. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  I,  page 
708,  Colonel  Michler,  Corps  of  Engineers,  then  in  charge,  states  that 
12,554  cnbic  yards  had  been  removed  up  to  June  30. 1881,  with  the  $9,000 
appropriated  up  to  that  time,  out  of  a  total  of  34,000  cubic  yards  called 
for  by  the  original  estimate,  and  that  the  dredging  had  cost  very  much 


» 
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more  per  cubic  yard  than  was  originally  estimated,  so  that  it  w-as  no* 
probable  tbat  the  project  coaM  be  completed  with  less  than  $14,000 
more  than  had  been  already  appropriated,  making  the  total  estimated 
cost  ot  executing  the  project  $23,000  instead  of  a  little  over  $13,000. 

Under  the  appropriation  of  $5,000,  made  by  act  of  Congress  approved 
March  3, 1881,  a  contract  was  entered  into  with  John  Tan  Patten  at  65 
cents  per  cubic  yard  for  dredging.  Work  under  this  contract  was  begnn 
September  12,  1881,  and  was  completed  November  10,  1881,  daring 
which  time  7,324  cubic  yards  of  material  were  excavated.  The  work  con- 
sisted of  widening  and  deepening  to  12  feet  the  channel  already  dredged 
up  to  just  above  Anderson's  Dock,  1  mile  above  the  mouth. 

By  act  of  Congress  of  August  2, 1882,  $5,000  more  was  appropriated, 
and  under  it  a  contract  for  dredging  was  let  to  Elijah  Brainard  at  65 
cents  per  cubic  yard.  Work  was  begun  December  18, 1882,  and  the  con- 
tract was  completed  January  17, 1883.  The  amount  excavated  was  6,880 
cubic  yards,  leaviug  7,242  cubic  yards  to  be  excavated  to  complete  th« 
existing  project. 

This  gave  a  12-foot  channel,  80  feet  wide,  from  the  mouth  up  to  a  little 
beyond  Cutter's  Dock;  thence  to  Valentine's  Dock,  12  feet  deep  and  25 
feet  wide;  thence  to  the  head  of  navigation,  Salamander  Dock,  jnst 
above  the  Town  Dock,  a  channel  80  feet  wide  and  9  feet  deep.  The 
above  depths  refer  all  to  mean  high  water;  and  a  dike  516  feet  on  the 
north  bank  had  also  been  completed.  The  estimate  for  the  completion 
of  the  project  was  $9,000.  No  work  was  done  in  1884  and  none  in  1885, 
when  the  cost  of  the  completion  of  the  project  was  estimated  at  $10,000. 
No  work  has  been  done  since  1883,  nor  has  any  money  been  appropri- 
ated. 

An  examination  made  in  the  summer  of  1886  shows  that  the  channels 
have  not  shoaled  since  1883,  when  the  last  dredgiug  was  done. 

The  commerce  of  the  creek  has  not  improved  of  late  years,  the  ton- 
nage being  in  1885  120,000  tons,  against  an  average  of  126,000  tons  per 
year  for  the  ten  years  ending  1878. 

In  view  of  this,  and  of  the  fact  that  the  commerce  of  the  river  can 
be  done  on  the  existing  water,  no  further  appropriation  is  recommended 
at  present. 

Woodbridge  Creek  is  in  the  collection  district  of  Perth  Am  boy,  N.  J.,  which  is  the 
nearest  port  of  entry ;  nearest  light-house,  Great  Beds  Light,  in  Baritan  Bay ;  nearest 
fort,  fort  at  Sandy  Hook,  New  Jersey  Amount  of  reveuue  collected  at  the  port  of 
Perth  Am  boy  during  the  fiscal  year  ending  June  30,  1886,  $31,067.65. 

REVISED  ESTIMATE  OF   1883. 

For  dredging  a  channel  80  feet  wide  and  12  feet  deep,  mean  high  water, 

and  4,800  feet  long,  and  constructing  a  timber  dike  516  feet  long $29,000  00 

AMOUNTS  APPROPRIATED. 

^ '  """         -(      -----    - 

Date.  Application. 


MArch3,  1879 j  Dredging  and  diking 4, 

Juno  14, 18H0 Dredging * 

March  8,  18*1 ,. do , 

August  2, 1882 do ; 


1U 


S 


Amount  expended,  $19,000. 

Money  statement. 

4 

Amount  (estimated)  required  for  completion  of  existing  project $10,000  «*> 

Submitted  in  compliance  with  requirements  of 'section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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E  22. 

IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

The  Bah  way  River  is  formed  by  the  junction,  at  the  town  of  Bah  way, 
N.  J.,  of  two  small  streams ;  thence  it  runs  in  an  easterly  direction,  as 
a  tidal  river,  5  miles,  to  the  Arthnr  Kill;  or  Stafen  Island  Sound,  which 
it  enters  about  2  miles  south  of  the  village  of  Elizabethport. 

The  town  of  Bah  way  is  at  the  head  of  navigation.  The  width  of  the 
stream  at  the  mouth  is  about  350  feet,  gradually  narrowing  to  150  feet 
at  the  head  of  navigation.  The  depth  at  the  mouth  prior  to  the  first 
improvement  was  about  13  feet  at  mean  high  water,  gradually  shoaling 
to  8  feet  at  Bricktown,  4  miles  up,  and  thence  gradually  shoaling  to  4 
feet  to  the.head  of  navigation. 

The  mean  rise  and  fall  of  the  tide  is  said  to  be  5.3  feet  near  the  mouth 
and  4  feet  at  the  Milton  Avenue  Bridge,  in  the  town  of  Bahfray.  The 
banks  of  the  river  are  low  and  the  surrounding  country  up  to  Rah  way 
consists  of  salt  marsh. 

The  commerce  of  the  river  consisted,  in  1878,  of  coal,  lumber,  and 
sundries,  estimated  at  120,500  tons  annually,  with  a  value  of  $987,000. 

The  first  survey  with  a  view  to  the  improvement  of  this  river  was 
made  in  1878  under  direction  of  Ool.  J.N.  Macomb,  Corps  of  Engineers. 

The  report  upon  this  survey  may  be  found  in  Annual  Beport  of  the 
Chief  of  Engineers  for  1879,  page  483,  Part  I. 

The  report  took  the  ground  that  from  the  mouth  up  to  Bricktown,  a 
distance  of  3f  miles,  there  was  sufficient  water  for  the  requirements  of 
navigation;  but  iu  order  to  accommodate  commerce  from  Bricktown  up 
to  Bahway,  it  was  proposed  to  dredge  a  channel  125  feet  wide  and  8 
feet  deep  at  mean  high  water  from  Bricktown  to  Milton  Avenue  Bridge, 
a  distance  of  a  little  more  than  a  mile ;  and  thence  to  the  head  of  navi- 
gation at  Main  Street  Bridge,  a  quarter  of  a  mile  further  up,  to  dredge 
a  channel  8  feet  deep  at  mean  high  water  and  100  feet  wide. 

The  estimated  amount  of  excavation  required  for  this  work  was 
65,642  cubic  yards  of  mud,  sand,  and  gravel,  with  a  few  bowlders,  which 
at  50  cents  per  yard  would  cost  $32,821,  to  which  was  added  $500  for 
excavating  one  bowlder  in  thechanuel  at  Bricktown  and  another  about 
600  feet  above  Long  Branch  Railroad  Bridge ;  add  for  contingencies 
$3,332,  making  the  total  cost  of  improvement  $36,653. 

The  first  appropriation  for  this  improvement  was  approved  March  3, 
1879,  $10,000. 

And  in  the  autumn  of  1879  a  contract  was  let  to  E.  GL  Brown  for 
dredging  a  channel  75  feet  wide  and  7  feet  deep  at  mean  high  water 
from  Edgar's  Dock,  half  way  between  Bricktown  and  Milton  Avenue 
Bridge,  towards  the  head  of  navigation. 

Work  under  this  contract  was  begun  October  4,  1879,  and  was  con- 
tinudti  up  to  November  22, 1879,  when  operations  were  suspended  for 
the  winter.  Up  to  this  date  2,733  cubic  yards  of  material  had  been  ex- 
cavated, giving  the  proposed  increase  of  width  and  depth  of  channel  for 
400  feet  up-stream  from  the  point  of  beginning. 

Work  was  not  recommenced  in  the  spring  of  1880  by  Mr.  Brown,  and 
the  contract  was  therefore  annulled. 

By  act  approved  June  14, 1880,  $10,000  more  was  appropriated  for 
this  work,  makiug  a  total  amount  available  June  30,  1880,  of  nearly 
$18,000. 

And  bids  were  asked  for  continuing  the  dredging.  Only  two  bids 
were  received,  and  both  were  rejected,  and  the  work  was  readvertised. 
Bids,  under  the  second  advertisement,  were  opened  October  25, 1880, 
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and  a  contract  was  awarded  at  85£  cents  per  cubic  yard  to  John  Van 
Patten. 

Owing"  to  the  lateness  of  the  season  work  could  not  be  began  until 
April  16,  1881 ;  and  it  was  continued  to  September  10,  1831,  when  the 
contract  was  closed.  Under  it  there  had  been  excavated  9,337  cubic 
yards  of  sand,  gravel;  and  mud,  and  the  7-foot  channel  had  been  ex- 
tended up  ti  Tappan's  Dock. 

An  appropriation  of  $10,000  was  made  by  act  of  March  3,  1881 ;  and 
bids  were  opened  for  continuing  the  dredging  October  18, 1881.  William 
Chamberlain  was  the  lowest  bidder,  at  63  cents  per  cubic  yard,  and  a 
contract  was  awarded  to  him. 

Owing  again  to  the  lateness  of  the  season  work  was  not  commenced 
till  May  6,  1882.  It  was  continued  till  August  28, 1882,  during  which 
time  13,943  cubic  yards  of  material  had  been  excavated,  giving  a  chan- 
nel 50  feet  wide  and  7  feet  deep  at  mean  high  water  up  to  a  point  200 
feet  above  the  Milton  Avenue  Drawbridge,  with  a  channel  on  each  side 
of  the  draw-pier. 

It  was  estimated  on  June  30, 1882,  that  the  total  amount  of  material 
to  be  excavated  under  the  original  project  would  be  increased  from 
65,642  cubic  yards  to  90,000  cubic  yards. 

This  increase  was  said  to  be  due  to  the  filling  in  of  the  channel  from 
the  sides,  shoaling  from  freshets,  and  from  the  difference  between  scow 
and  place  measurement ;  and  which  increased  the  total  estimated  cost 
from  $37,000  to  $66,250,  of  which  $30,000  had  been  appropriated  up  to 
June  30, 1882. 

By  act  approved  August  2,  1882,  a  further  sum  of  $7,000  was  appro- 
priated ;  and  bids  for  continuing  the  dredging  were  opened,  after  ad- 
vertisement, September  22,  1882.  The  contract  was  awarded  to  the 
lowest  bidder,  Mr.  William  Chamberlain,  at  78  cents  per  cubic  yard. 

Work  under  this  contract  was  not  begun  until  June  1,  1883,  and  was 
continued  up  August  31,  1883,  during  which  time  8,309  cubic  yards  of 
material  were  excavated. 

At  the  close  of  the  work  a  channel  had  been  carried  from  the  upper 
end  of  the  last  contract  50  feet  wide  and  between  7  and  8  feet  deep  up 
to  a  point  850  feet  above  the  Milton  Avenue  Bridge,  and  the  channel 
leading  to  Chamberlain's  Dock  had  been  widened  aud  deepeued. 

An  improved  channel,  therefore,  of  not  less  thau  7  feet  in  depth  and 
uot  less  than  50  feet  in  width,  had  been  obtained  up  to  within  550  feet 
of  the  Main  Street  Bridge,  which  was  the  head  of  navigation. 

No  money  has  been  appropriated  sine?  August  2,  1882,  and  no  work 
has  been  done  since  August  31,  1883. 

The  total  amount  appropriated  up  to  June  30, 1886,  for  this  improve- 
nient  is  $37,000,  with  which  a  total  of  34,322  cubic  yards  have  been  ex- 
cavated from  the  channel,  leaving  an  estimated  amount  of  55,000  cubic 
yards  still  to  be  excavated  under  the  original  project  of  55,000  cubic 
yards,  estimated  in  1882  to  cost  65  cents  per  cubic  yard,  or  $35,750. 

Judging  from  the  last  contract  price,  it  will  cost  13  cents  per  cubic 
yard  more  than  this,  or  78  cents  per  cubic  yard. 

The  commerce  of  the  river  does  not  seem  to  have  been  increased, 
though  the  improvement  has  been  a  great  benefit  to  shippers. 


In  1879  the  commerce  of  the  river  was  reported  as 120,50* 

In  1880  (not  given). 

In  Ir8l  the  comraerceof  the  river  was  reported  as 68, o* 

In  1882  the  commerce  of  the  river  was  reported^  as 49,1*0 

In  18*3  the  commerce  of  the  river  was  reported  as 51,  OW 

Iu  1884  the  commerce  of  the  river  was  reported  as " 48,5# 

In  1885  no  material  change  from  1884. 
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In  the  Annual  Report  of  the  Chief  of  Eugineers  for  1885  it  is  stated 
that— 

As  small  saihug  craft  and  canal  barges  alone  nse  the  upper  portion  of  the  river,  for 
which  the  existing  depths  of  water  are  ample,  no  appropriation  is  recommended  for 
farther  improvements. 

I  fully  concur  in  this  opinion. 

The  mouth  of  the  Rah  way  River  is  situated  on  Staten  Island  Sound, 
about  9  miles  above  Great  Beds  Light,  in  Raritan  Bay,  and  about  4 
miles  below  the  light  at  the  entrauce  of  Newark  Bay. 

This  work  is  in  the  collection  district  of  Perth  Am  boy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  fort  is  Fort  Tompkins,  Staten  Island.  Amount  of  revenue 
collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  ending  Jane  30. 1886,  was 
$31,067.65. 

Original  estimate  of  1878 $36,653 

Modified  estimate  of  1882 66,250 

APPROPRIATIONS. 


Date. 


June 


8,1870 
4,1880 
8,1881 
Aug     2,1882 


Application. 


Dredging 

do  .. 

do.. 

do.. 


Amount. 


$10,000 

10,000 

10,001 

7,000 


87,000 


Amount  expended  to  Jane  30, 1886,  $36,820.40. 


Money  statement. 

July  1,  1885,  amount  available |200  70 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1885 21  10 

July  1, 1886,  amount  available 179  60 

Amount  available  tor  fiscal  year  ending  Jnne  30,  1887 179  60 

•— -         "  —~- 

1  Amount  (estimated)  required  for  completion  of  existing  project 29, 250  00 

2  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


E    23. 

IMPROVEMENT  OF  THE  ELIZABETH  RIVER,  NEW  JERSEY. 

The  Elizabeth  River,  New  Jersey,  enters  the  Arthur  Kill,  or  Staten 
Island  Sound,  at  Elizabethport,  half  mile  south  of  the  lower  and  south- 
ern end  of  Newark  Bay.  It  should  more  properly  be  termed  a  creek,  as 
it  has  very  Utile  land  drainage  entering  it,  and  consists  of  a  sluggish 
tidal  stream  averagiqg  75  feet  in  width  for  nearly  the  first  4  miles  up, 
where  a  dam  crosses  the  river  and  cuts  off  the  land  drainage  water  com- 
ing from  its  head. 

The  first  survey  of  this  stream  was  made  in  1878,  under  direction 
of  Col.  J.  N.  Macomb,  Corps  of  Engineers,  and  extended  about  2}  miles 
up  from  the  mouth  to  the  Broad  Street  Bridge,  in  the  city  of  Elizabeth, 
N.  J. 

60B 
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The  dam  above  mentioned  lies  about  1  mile  above  this  bridge;  the 
mean  rise  and  fall  of  the  tide  at  the  mouth  of  the  river  is  stated  to  be 
4,7  feet,  and  at  the  Broad  Street  Bridge  to  be  3.4  feet. 

At  the  time  of  the  survey  the  depth  at  mean  high  water  at  the  month 
was  about  8.5  feet,  and  the  depth  at  Broad  Street  Bridge,  and  io  quite 
a  long  reach  below  it,  was  from  3  feet  to  3.5  at  mean  high  water. 

It  was  stated  (hat  material  shoaling  had  taken  place  in  the  river  dar- 
ing the  20  years  previous  to  the  survey,  and  that  from  5  to  6  feet  of 
water  had  existed  up  to  Broad  Street  Bridge,  instead  of  3  to  3.5  feet,  as 
at  the  time  of  the  survey ;  that  this  shoaling  was  partly  due  to  one- 
quarter  of  the  fresh  water  volume  being  lost  by  the  construction  of  the 
water- work 8  dam,  and  partly  on  account  of  the  discharge  of  the  whole 
sewage  of  Elizabeth  and  of  the  gas  works  into  the  stream. 

The  commerce  of  the  river  in  1870  was  stated  to  amount  to  125,000 
tons  per  year,  carried  in  canal  boats  and  market  vessels  drawing  from  3 
to  5  feet;  but  since  that  time  it  has  been  far  less. 

The  details  of  the  survey  and  the  project  accompany  ing  it  may  be 
found  on  page  481,  Keport  of  the  Chief  of  Engineers  for  1879,  Part  I. 

The  project  was  briefly  to  dredge  a  channel  60  feet  wide  to  a  depth  of 
7  feet  at  mean  high  water  from  the  mouth  of  the  Broad  Street  Bridge, 
a  distance  of  2.7  miles,which  would  require  the  removal  of  44,000  cubic 
yards  of  gravel,  mud,  sand,  and  small  stones,  at  an  estimated  cost  of  50 
cents  per  cubic  yard ;  which  with  15  per  cent,  added  for  contingencies 
would  cost  $25,530. 

By  act  of  Congress  approved  March  3, 1879,  an  appropriation  of  $7,500 
was  made  for  the  improvement;  and,  under  it,  dredging  was  began  un- 
der a  contract  awarded  on  September  19,  1879,  to  E.  G.  Brown,  at  37 
cents  per  cubic  yard,  and  was  continued  until  December  20,  1879,when 
work  was  suspended  for  the  winter.  Work  was  resumed  under  the  con- 
tract on  February  24,  1880,  and  was  still  being  carried  on  at  the  close 
of  the  fiscal  year  ending  Juue  30, 1880,  on  which  date  a  continuous 
channel  about  60  feet  wide  and  7  feet  deep  at  mean  high  water  bad  been 
carried  up  to  the  foot  of  John  street,  4,110  feet  above  the  place  of  begin- 
ning. 

On  the  14th  of  Juue  an  additional  appropriation  of  $7,500  was  made, 
and  a  contract  was  entered  into  with  Thomas  H.  Beuton  to  continue 
the  dredging  at  $1.05  per  cubic  yard.  Operations  under  this  contract 
were  begun  October  1,  1880,  and  were  carried  on  until  November  27, 
1880,  when  work  was  suspended  for  the  wiuter. 

The  work  was  resumed  March  14, 1881,  and  was  continued  until  April 
20,  1881,  when  the  available  funds  were  exhausted  and  the  contract 
was  closed. 

During  the  year,  9,200  cubic  yards  of  material  were  excavated  and 
placed  on  the  adjacent  river  banks,  making  the  total  amount  excavated  to 
that  date  21,078  cubic  yards,  which  carried  the  channel  up  stream  fioa 
the  place  of  beginning  to  a  poiut  about  150  feet  below  the  South  Street 
Bridge. 

As  the  first  contract  had  been  carried  out,  as  it  was  claimed,  at  a  loss 
to  the  contractor,  aud  as  the  second  year's  work  had  been  doue  at  tbe 
rate  of  $1.05  per  cubic  yard,  it  was  estimated  that  the  remainder  of  tie 
improvement,  requiring  the  excavation  of  23,322  cubic  yards  of  ma- 
terial, would  cost  about  $28,160. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $4,000  for  the 
improvement  of  this  river,  and  proposals  for  further  dredging  were 
opened  June  1G11881,  after  public  advertisement,  and  a  contract  awarded 
to  Thomas  H.  Benton,  the  lowest  responsible  bidder,  at  $1.05  per  cubic 
yard. 
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Work  under  this  contract  was  commenced  July  18,  1881,  and  by~ 
August  25,  1881,  wbeu  3,335  cubic  yards  bad  been  excavated,  tbe  funds 
were  exhausted  and  tbe  contract  was  closed ;  at  this  time  a  7-foot  chan- 
nel had  been  carried  up  to  tbe  iron  draw- bridge  at  South  street,  above 
the  gas- works..  MM! 

The  amount  remaining  to  be  excavated  under  the  original  estimate 
was  19,987  cubic  yards,  which,  on  July  30,  1882,  was  estimated  to  cost 
$24,134,  including  contingencies. 

By  act  of  Congress  approved  August  2;  1882,  the  sum  of  $8,000  was 
appropriated  for  continuing  the  improvement;  and,  after  advertise- 
ment, bids  were  opened  September  22,  1882,  for  further  dredging.  The 
lowest  bidder  was  F.  G.  Somers,  at  64  cents  per  cubic. yard.  The  con- 
tract was  awarded  to  him;  but  operations  were  not  begun  until  May 
26,  1883.  Work  was  continued  from  that  date  up  to  August  21,  1883,. 
during  which  time  11,094  cubic  yards  of  material  had  been  excavated,, 
and  which  carried  the  improved  channel  up  to  near  the  Bridge  Street 
Bridge,  with  a  width  of  about  50  feet  and  a  depth  of  7  feet,  mean  high 
water. 

No  work  has  been  done  since  August  21,  1883,  and,  in  the  Annual 
Report  for  1884,  Part  I,  page  748,  it  is  stated  that  "  the  original  proj- 
ect is  completed  so  far  as  the  present  wants  of  commerce  require,  and 
the  stream  now  affords  ample  depth  for  all  the  vessels  or  boats  which 
use  it." 

I  fully  concur  in  this  statement. 

The  tonnage  of  the  stream  siuce  the  beginning  of  the  improvement 
has  run  from  20,000  to  30,000  tons  per  year,  and  the  cause  of  the  shoal- 
ing of  the  upper  part  of  the  river  is  entirely  due  to  the  refuse  from  the 
sewers  and  gas-works  of  the  city.  No  appropriation,  therefore,  is  asked 
for  a  further  improvement. 

The  modified  estimate  of  cost  of  this  improvement  amounted  to 
$43,160,  of  which  $27,000  has  been  appropriated. 

Elizabeth  is  in  the  collection  district  of  Newark,  N.  J.    Nearest  light-honse,  New- 
ark Bay  ;  nearest  fort,  Fort  Tompkins.    Amount  of  revenue  collected  at  the  port  of 
Newark,  N.  J.,  during  the  fiscal  year  ending  Jane  30, 1886,  $2,326.70. 

Original  estimate  of  1878,  for  dredging $25,530 

Additional  estimate  of  1882,  for  dredging 17,630 

Total 43,160. 

APPROPRIATIONS. 


Date. 


Mar.  8.  1879 
Jane  14,  1KK0 
Mar.  8,  1881 
Aug.  2,  1882 


Application. 


Dredging  . 

'.'.'.'.'.do '.'.'. 
do  ... 

Total 


Amount 

17,600 
7,S00 
4,000 

8,000 

27,000 

Amount  expended  to  June  30,  1886,  $26,419.16. 


Money  statement. 

July  1,  1885,  amount  available $601  6* 

Julv  1,  18H6,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities  ^  ****■; 

outstanding  July  1,  1885 ,   20  80 

July  1,  1886,  amount  available 580  84 

I  Amount  (estimated)  required  for  completion  of  existing  project .  -  - 16, 160  00 

{  Snbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
{      harbor  acts  of  1866  and  1867. 
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ing  the  fiscal  years  ending  Jane  30, 1877,  and  June  30, 1878.  By  act  of 
June  18,  1878,  a  farther  sum  of  $25,000  was  appropriated,  but  no  work 
was  doue  during  the  fiscal  year  ending  Jane  30,  1879. 

The  act  of  June  14,  1880,  appropriated  $29,000  for  the  improvement, 
makiug  the  total  amount  then  available  for  the  improvement  on  J  one 
30,  1880,  $52,006.37. 

A  project  for  the  expenditure  of  the  money  was  made  by  Col.  K. 
Michler,  Corps  of  Engineers,  June  28, 1880,  and  was  forwarded  to  the 
Chief  of  Engineers. 

It  was  referred  by  him  to  the  Board  of  Fortifications  and  River  and 
Harbor  Improvements,  whose  report  may  be  found  in  Annual  Report  of 
the  Chief  of  Engineers  for  1881,  Part  I,  page  693. 

Their  report  concurred  in  the  previous  reports  of  General  Newton 
and  of  the  special  Board  of  April,  1875,  but  the  Board  stated  that  the 
commerce  of  the  Kills  had  increased  since  1875,  so  as  to  warrant  an  in- 
creased channel  depth,  and  they  therefore  proposed  to  dredge  a  deeper 
channel  from  Elizabetbport  eastward  to  the  deep  water  of  the  Kill  von 
Kull  on  the  lines  of  the  existing  channel  to  the  south  of  Shooter's  Island, 
the  channel  to  be  400  feet  wide  and  12  feet  deep  at  the  sides  at  mean 
low  water,  with  an  extra  depth  of  1  foot  for  100  feet  in  width  ou  each 
side  of  the  axial  line  Of  the  channel,  so  that  there  would  be  at  mean  low 
water  a  depth  of  13  feet  over  the  middle  200  feet  of  the  channel  and  IS 
feet  on  the  outer  100  feet  on  each  side. 

In  addition  to  this  dredging,  if  it  were  found  necessary  to  confine  and 
direct  the  current,  parallel  dikes  were  to  be  built  on  opposite  sides  of 
the  channel  at  two  places;  one  pair  about .1,500  feet  long  near  Eliza- 
bethport and  one  pair  just  west  of  Shooter's  Island. 

The  estimated  cost  of  this  project  was  as  follows : 

For  a  channel  400  feet  wide  and  12  feet  deep,  at  mean  low  water,  232,900 

oubio  yards  (in  place)  of  dredging,  at  35  cents      fd  1,515 

For  an  additional  depth  of  I  foot  for  a  width  of  200  feet,  117,300  cubic  yards 
(in  place)  of  dredging,  at  30  cents 35,490 

116,705 
Contingencies 9,000 

Total 125,705 

The  dikes  were  estimated  to  cost  $60,000,  bringing  up  the  total  es- 
timated cost  of  the  proposed  improvement  to  $185,000. 

This  project  was  approved,  and  bids  for  dredging  were  opened  No- 
vember 30,  1880,  and  a  contract  was  awarded  to  Messrs,  Morris  A 
turnings,  the  lowest  bidders,  at  19£  cents  per  cubic  yard.  Work  under 
this  co u tract  was  begun  December  22,  1880,  and  with  the  exception  of 
a  stoppage  of  about  two  months  in  the  winter,  it  was  continued  up  to 
the  close  of  the  fiscal  year,  during  which  time  101,368  cubic  yards  of 
material  had  been  removed,  giving  a  channel  from  50  to  200  feet  wide 
and  13  feet  deep,  extending  from  deep  water  east  of  Shooter's  Island  to 
a  poiut  700  feet  west  of  tbe  Corner  Stake  Light  and  Jip  to  the  eastern 
end  of  dike  built  in  1874  and  1875. 

No  appropriation  was  made  during  the  fiscal  year  ending  June  30* 
1881,  but  there  was  a  balance  of  the  previous  appropriation  available 
of  $28,538.84  at  that  date;  and  work  uuder  the  contract  with  Morris  & 
Cumings  was  continued  up  to  December  2,  1881,  when  the  contract 
was  closed.  During  this  time  116,931  cubic  yards  of  material  were  re- 
moved, making  the  total  amount  removed  under  that  contract  218,2W 
cubic  yards. 
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This  gave  the  channel  a  width  of  200  feet  and  a  depth  of  13  feet  to  the 
eastward  of  Shooter's  Island,  and  on  the  western  side  200  feet  wide  and 
13  feet  deep. 

During  the  dredging  the  character  of  the  bottom  was  found  to  vary 
considerably  in  different  parts  of  the  channel. 

In  the  vicinity  of  the  Corner  Stake  Light  there  was  a  bed  of  com- 
pacted sand,  gravel,  shingle  with  bowlders  occasionally  imbedded  in  it, 
and  the  same  formation  without  the  bowlders  was  found  at  a  point 
opposite  Elizabeth  port. 

Through  the  rest  of  the  channel  and  east  of  Shooter's  Island  the  bot- 
tom was  soft  mud. 

No  work  whs  done  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1882,  after  the  Morris  &  Cumings  contract  was  completed. 

By  act  of  Congress  passed  August  2, 1882,  $40,000  were  appropriated 
for  this  work. 

Bids  for  continuing  the  dredging  were  opened  September  22,  1882, 
and  the  contract  was  awarded  to  Morris  &  Cumings,  the  lowest  re- 
sponsible bidders,  at  23$  cents  per  yard.  Work  under  it  was  begun 
October  16,  1882,  and  the  contract  was  close!  May  16,  188  5;  during 
which  time  158,637*  cubic  yards  of  material  was  removed  from  the  chan- 
nel.   This  completed  the  projected  dredging. 

A  channel  400  feet  wide  aud  13  feet  deep  for  the  central  200  feet,  and 
12  feet  deep  for  100  feet  on  each  side,  had  been  obtained  from  the  deep 
water  in  the  Kill  von  Kull  east  of  Shooter's  Island  to  deep  water  in 
the  Arthur  Kill  off  Elizabeth  port.  But  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1883,  page  575,  it  was  recommended  that  the 
depth  should  be  increased  to  13  feet  for  the  full  width  of  400  feet.  The 
estimated  amount  of  material  to  be  removed  to  do  this  was  50,000  yards, 
for  which  925,000  was  asked. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1884. 

By  act  of  Congress  approved  July  5, 1884,  $10,000  were  appropriated, 
and  proposals  for  continuing  dredging  were  opeued  September  17, 1884. 

The  contract  was  awarded  to  Messrs.  Brainard  &  Benton,  the  lowest 
bidders,  at  20  cents  per  cubic  yard.  They  began  work  October  6  and 
finished  it  December  26,  1884,  during  which  time  44,953  cubic  yards 
were  removed  from  the  channel,  and  the  existiug  channel  widened  to 
400  feet,  with  a  depth  of  13  to  14  feet  around  the  bend  at  the  Stake 
Light,  and  from  Shooter's  Island  eastward  to  the  Kill  von  Kull. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1884  and  1885  the 
construction  of  Dike  B,  on  the  north  side  of  the  channel  off  Eliza- 
betbport  (see  sketch  iu  Annual  Report  of  the  Chief  of  Engineers  for 
1881,  Part  I,  page  h96),  was  advocated  in  order  to  check  the  deposits 
formiug  continually  around  the  Stake  Light.  A  careful  examination  of 
the  Annual  Re]H>rts  and  maps  shows  that  the  shoaling  in  this  channel, 
considering  the  natural  tendency  to  it,  caused  by  the  meeting  of  tides 
and  currents  in  it,  is  singularly  small. 

A  recent  examination  shows,  practically,  no  change  of  depth  since 
the  last  dredging. 

The  opposition  to  the  building  of  the  dike  in  1878  was  so  determined 
that  it  is  probable  that  similar  opposition  would  arise  if  the  construc- 
tion of  Dike  B  were  beguu. 

The  channel  does  not  appear  to  be  shoaling,  and  appears  to  be  of 
ample  depth  for  existing  commerce.  Its  width,  however,  is  not  quite 
sufficient  at  two  points,  one  at  the  bend  off  the  Stake  Light,  and  the 
other  just  east  of  Shooter's  Island. 

When  the  large  Raritan  River  tows,  of  from  25  to  50  canal  boats,  5 
abreast,  get  to  these  points,  if  there  is  much  other  commerce  passing, 
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there  is  almost  always  delay  and  trouble,  and  the  channel  here  ought 
to  be  widened  by  dredging. 

The  construction  of  the  dikes  may  be  deferred  until  it  is  absolutely 
certain  that  they  are  required. 

The  appropriation  of  August  5, 1886,  of  $15,000  will  be  applied  to 
widening  the  chanuel  at  these  two  points. 

The  commerce  of  this  channel  is  very  large.  It  is  estimated  that  be- 
tween 2,500,000  and  3,000,000  tons  of  coal  are  shipped  yearly  from 
Elizabeth  port,  and  that  5,750,000  tons  of  the  Baritan  Canal  and  Perth 
Am  boy  trade  passes  it,  besides  an  immense  amount  of  other  freight 

A  detailed  statement  may  be  found  in  Annual  Report  of  the  Chief  of 
Engineers  for  1884,  page  744. 

This  last  fiscal  year  the  steamboat  passenger  traffic  has  been  very 
much  larger  than  usual.  An  appropriation  of  $15,000  is  recommended 
for  continuing  the  improvement. 

APPROPRIATED. 


Date. 


June  23, 1874... 
Aagimt  14. 1876. 
Jane  18,  1878... 
Jane  14, 1880... 
Angast  2. 1882  . 
Jolj5, 1884  .... 


1H«» 


Amount  expended,  $154,000. 

Non  —The  $50,000  appropriated  Jnne  23,  1874.  was  expended  In  diking,  so  that  of  the  rerlsed  esti- 
mate of  1881  onlj  $104,000  have  been  appropriated,  leaving  $91,000  to  be  appropriated  for  the  existing 
project 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Bergen  Point  Light.  Nearest  fort,  Fort  Tompkins. 
Amount  of  revenue  collected  at  the  port  of  New  York  for  fiscal  year  ending  Jane  30, 
18*6,  $132,536,402.02. 

Original  estimate,  1873 $443,41* 

Revised  estimate,  1881 185, 7» 


Money  statement 

Jnly  1,  1885,  amount  available $397  47 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 397  47 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  09 

Amount  available  for  fiscal  year  ending  June  30, 1887 15, 000  W 

{Amount  (estimated)  required  for  completion  of  existing  project 91, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    35, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


E  25. 

IMPROVEMENT  OF  PA88AIC  RIVER,  NEW  JERSEY. 

Tbe  Passaic  is  one  of  the  most  important  rivers  of  New  Jersey,  pass- 
ing through  the  large  manufacturing  towns  of  Paterson,  Duudee,  Pas- 
saic, Belleville,  aud  Newark.  Its  coarse  is  very  crooked  down  to  Passaic, 
whence  its  direction  is  generally  southeast  to  the  mouth  below  Newark, 
where  its  junction  with  the  Hackensack,  coming  from  the  north,  forms 
what  is  known  as  Newark  Bay.  The  lower  end  of  Newark  Bay  has  two 
outlets,  oue  the  Kill  von  Kul),  towards  the  east, connecting  it  with  New 


APPENDIX  E REPORT  OF  LIEUT.-COL.  MOFARLAND. 


793 


York  Harbor,  and  the  other,  the  Arthur  Kill,  or  Staten  Island  Sound, 
towards  the  south,  connecting  it  with  Raritan  Bay. 

The  Passaic  is  a  tidal  stream  for  13  miles  above  the  mouth,  up  to 
I>undee  Dam,  1  mile  above  Passaic.  This  dam  was  built  by  a  private 
company  some  years  ago  for  the  purpose  of  securing  uninterrupted 
water  communication  from  Newark  up  to  Paterson  by  means  of  a  canal 
around  some  heavy  shoals.  The  canal  has  never  been  opened  to  traffic, 
and  is,  as  well  as  the  reservoir  above  the  dam,  only  used  for  water- 
power. 

The  city  of  Newark  is  situated  about  4  miles  above  the  mouth  of  the 
Passaic. 

Since  1S80  the  appropriations  for  this  river  have  been  divided,  one 
part  being  applied  to  that  part  of  the  river  above  Newark,  and  the  other 
to  that  part  of  the  river  below  Newark,  including  the  channel  through 
Newark  Bay.  The  dividing  line  between  these  two  improvements  is 
the  Pennsylvania  Railroad  Bridge  at  Market  street  in  thecity  of  Newark. 

( 1 )  Above  Newark,  New  Jersey. — the  first  survey  of  this  part  of  thei  river 
was  ordered  by  act  of  March  3, 1871,  and  was  made  in  1872  under  direc- 
tion of  General  (then  Lieut.  Gol.)  John  Newton,  Corps  of  Engineers. 
The  report  on  this  survey  maybe  found  in  Annual  Report  Chief  of  En- 
gineers for  1872,  page  805. 

The  condition  of  the  river  at  that  time  from  Clark's  Spool  Factory, 
above  the  Pennsylvania  Railroad  Bridge,  up  to  Passaic,  was  a  shallow, 
rocky  stream,  with  .shifting  sand  and  gravel  bars  interspersed  with 
bowlders.  The  depth  of  water  over  these  bars  gave  only  2g  to  3  feet  at , 
mean  low  water,  the  range  of  tide  at  Passaic  being  3  feet,  and  at  New- 
ark 4.7  feet.  These  bars  were  separated  by  pools  and  reaches  having 
from  8  to  10  feet  water  on  them. 

The  worst  of  these  bars  were : 


Locality. 


Distance 
above  Pennsyl- 
vania RAllroad 
Bridge. 


Middle  Bar,  tn  the  city  of  Newark feet..! 

Belleville  Bar  miles..! 

Rutherford  Park  Bar , 1 do....! 

Holsman's  Bar do — 


0,000 
8 


There  were  other  minor  bars  above  Holsman's. 

The  project  based  upon  this  survey  was  to  obtain  by  dikes  and 
dredging,  from  the  spool  factory  in  Newark  up  to  the  head  of  naviga- 
tion, a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water.  The 
estimated  cost  of  this  work  was : 


-*- 


Looality. 


Application. 


Dredging 
Diking  . 


Middle  Bar  

Do    

Belleville  Bar '  Dredging 

Bntbrrford  Park  Bar : j  ....  do 

Holsman's  Bar  and  other  small  bars I do 

;  Contingencies 


Amount. 


66,875 
15,601 
14.  US 
12,000 
15,000 


Total 


128,024 


In  additiou  to  this  estimate,  which  was  called  that  for  u limited"  im- 

Jrovements,  a  second  estimate  was  given  for  extended  improvements  of 
251,359,  the  first  estimate  being  for  a  "  partial'*  remedy  for  the  ob- 
stacles to  navigation,  the  second  a  "  thorough  n  remedy. 
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The  first  appropriatioD  for  the  improvement  of  the  river  was  made 
by  act  of  June  10,  1872,  $25,000,  aud  under  it,  after  advertisement,  a 
contract  was  let  to  Morris  &  Curaings,  November  22, 1872,  for  dredging 
at  Belleville  Bar,  aud  work  was  begun  in  the  spring  of  1873.  On  com- 
mencing work,  outcroppings  of  bed  rock  of  indurated  sandstone  and 
shale  were  encountered  in  many  places,  and  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1873,  only  4,719  cubic  yards  of  material  had  beeo 
removed.  This  was  placed  along  the  eastern  side  of  the  channel 
dredged,  so  as  to  form  a  dike  parallel  with  the  chaunel.  The  material 
removed  wa*  used  in  building  760  feet  of  dike. 

By  act  of  June  10,  1873,  $25,000  was  appropriated,  and,  after  adver- 
tisement, proposals  were  opened  for  dredging  the  bar  at  Rutherford 
Park.  The  lowest  bidder  was  James  Oaler,  and  a  contract  was  made 
with  him  for  opening  a  cut  through  the  bar  2,900  feet  long,  50  feet  wide, 
and  6  feet  deep. 

The  contract  in  force  with  Morris  &  Cumings  for  dredging  the  Belle- 
ville Bar  at  the  close  of  the  fiscal  year  ending  June  30,  1873,  was 
extended  first  to  December  31,  1873,  and  again  to  June  30,  1874,  aod 
at  the  close  of  the  fiscal  year  they  had  removed  5,820J  cubic  yards  of 
stone  and  bowlders,  and  3,807 J  cubic  yards  of  sand  aud  gravel.  The 
contractor  was  not  required  under  the  contract  to  take  out  solid  rock, 
but  as  very  much  of  this,  consisting  of  indurated  sandstone  aud  shale, 
was  found  as  the  work  progressed,  a  small  scow  was  purchased  in 
August,  1873,  by  the  Government  and  fitted  with  one  of  the  steam 
drilling  engines  used  in  connection  with  the  drilling  aud  blastiug  at 
Hell  Gate  aud  put  on  the  work.  So  far  a8  was  known  June  30,  1874, 
all  the  rock  had  been  broken  up  by  the  scow  aud  mostly  removed,  but 
no  survey  had  been  made. 

On  Kutherford  Park  Bar  work  was  continued  throughout  the  year, 
except  during  the  winter.  At  the  close  of  the  fiscal  year  the  work  was 
nearly  completed,  so  the  contract  was  extended  to  September  1,  1874, 
Bed  rock  of  the  same  character  as  in  Belleville  Bar  was  found  on  Ruth- 
erford Park  Bar,  and  some  surface  blasting  was  necessary. 

By  act  approved  June  23, 1874,  $20,000  was  appropriated  for  continu- 
ing the  improvement. 

Early  in  the  fiscal  year  ending  June  30,  1875,  Morris  &  Cumings  fin- 
ished their  contract  of  November  22,  1872,  for  dredging  the  Belleville 
Bar,  having  made  a  cut  through  it  2,300  feet  long  and  7.5  feet  deep. 
The  upper  1,800  feet  of  the  cut  was  75  feet  wide,  from  which  point  it 
gradually  widened  to  120  feet  at  the  lower  end. 

The  work  at  Rutherford  Park  Bar  was  also  completed  iu  December, 
1874,  under  the  contract  with  James  Caler,  the  total  length  of  the  cat 
being  2,900  feet,  with  a  width  of  50  feet,  and  a  depth  of  G  feet  at  mean 
low  water. 

The  drill  scow,  worked  by  hired  labor,  removed  one  large  rock  and 
several  small,  bowlders  from  the  channel  opposite  Passaic. 

Under  date  of  March  3,  1875,  $20,000  was  appropriated  for  continu- 
ing the  improvement,  and  the  drill-scow  was  set  at  work  early  in  the 
fiscal  year  ending  June  30, 1«>76,  removing  some  rock  and  bowlders  in  the 
channel  at  the  Belleville  Bar.  The  burning  of  the  Midland  Railroad 
Bridge  August  1,  1875,  caused  a  shoaling  of  the  river  both  above  and 
iu  the  draw-span. 

The  drill  scow  also  did  a  little  work  on  Rutherford  Park  Bar,  consist- 
ing of  blasting  oil'  projecting  points  of  rock.  After  this,  the  scow  was 
taken  to  Holsinau's  Bar,  and  commenced  removing  the  stone  from  the 
reef,  followed  by  a  dredge  hired  by  the  day.  This  work  continued  up 
to  the  close  of  the  fiscal  year  ending  June  30, 1876,  when  a  cat  40  feel 
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wide  at  bottom,  1,300  feet  long,  and  6  feet  deep  at  meau  low  water  had 
been  excavated  through  the  reef. 

A  small  bar  above  Holsmau's,  300  feet  long,  was  also  excavated  by  the 
dredge. 

By  act  of  August  14,  1876,  $10,000  was  appropriated  for  continuing 
the  improveinept,  but  as  it  did  not  become  avai  able  until  April  1, 1877, 
little  was  accomplished  duriug  the  fical  year  eudiug  June  30,  1877. 

Iu  May,  1877,  the  drill-scow  was  taken  to  Belleville  and  Rutherford 
Park  bars  to  remove  bowlders  aud  loose  stones  from  the  sides  of  the  cuts, 
ami  up  to  the  close  of  the  fiscal  year  395  cubic  yards  of  material  had 
been  removed,  clearing  up  6>5  feet  of  channel,  aud  the  same  class  of 
work  was  carried  on  over  these  bars  during  1877  and  1878.  A  small 
shoal  near  the  Erie  Railroad  Bridge  was  also  removed. 

June  18,  1878,  an  appropriation  of  $10,000  was  made,  and  the  drill- 
scow  was  set  to  work  iu  August,  1878,  near  the  bridge  of  the  Midland  Rail- 
road, and  removed  a  quantity  of  railroad  irou,  ties,  and  stone,  which  ob- 
structed the  chauuel  and  draw  of  the  bridge.  The  cuts  through  Hols* 
man's  and  other  bars  dowu  to  and  through  the  Erie  Railroad  BHdge 
were  widened  00  feet  at  the  bottom  with  a  dredge  hired  by  the  hour, 
the  amount  of  material  removed  being  5,200  cubic  yards  of  sand  and 
gravel  and  270  cubic  yards  of  clay.  After  this  work  was  done  the  dredge 
went  down  to  the  Midland  Railroad  Bridge,  and  removed  1,440  cubic 
yards  of  clay  aud  stone  from  the  chauuel  and  draw  of  the  bridge. 

During  the  mouths  of  April  aud  May,  1879,  the  drill-scow  removed 
470  cubic  yards  of  bowlders  from  the  river  near  Passaic. 

By  act  of  Congress  approved  March  3, 1879,  $2,000  was  appropriated 
for  the  improvement,  making  a  balauce  available  June  30,  1879,  of 
$4,502.69. 

By  act  of  June  14,  1880,  $2,000  more  was  made  available. 

Duriug  the  fiscal  year  euding  June  30,  1880,  the  only  operations  con- 
sisted in  making  a  channel  40  feet  wide  and  240  feet  long  through  a 
gravel,  bowlder,  and  stone  bar  opposite  the  Lodi  Chemical  Dock,  about 
1  mile  above  Passaic,  with  the  drill-scow,  and  removing  an  old  pier  of 
the  New  York,  Lake  Erie  and  Western  Kail  road  Bridge,  which  obstructed 
navigation,  the  railroad  company  agreeing  to  pay  for  the  latter  work. 

Based  upon  the  recommendation  of  Geueral  Newton,  in  1879,  a  sur- 
vey of  the  Passaic  from  the  Midland  Railroad  Bridge  to  the  mouth  was 
made,  and  to  which  part  of  the  funds  available  June  30, 1879,  were  ap- 
plied. 

At  this  date,  June  30,  1880,  General  Newtou  (page  538,  Annual  Re- 
port Chief  of  Engiueers,  for  1880,  Part  1)  states  that  a  clear  6-foot 
channel  had  been  obtained  from  the  Midlaud  Railroad  Bridge  to  Pas- 
saic; 75  to  120  feet  wide  at  Belleville  Bar  and  7.5  feet  deep ;  75  feet  wide 
at  Rutherford  Park  Bar  and  0  feet  deep;  60  feet  wide  at  Holsmau's  Bar 
and  6  feet  deep,  aud  that  the  dike  at  Belleville  was  1,800  feet  long. 

During  the  fiscal  years  endiug  June  30,  1881  #nd  1882,  no  work  was 
done. 

By  act  of  August  2,  1882,  $7,000  was  appropriated,  making  the 
amount  available  at  that  date,  with  the  balauce  of  the  old  appropria- 
tion, $9,452.62. 

Ntf  work  was  done  during  the  fiscal  year  ending  June  30,  1883.  But 
an  examination  of  the  river  iu  the  spring  of  1883  showed  that  from  the 
Midland  to  the  Erie  Railroad  Bridge,  a  distance  of  about  2  miles,  there 
had  been  shoaling  of  the  channel;  and  sealed  proposals,  after  adver- 
tisement, were  opened  July  23,  1883,  for  dredging  a  7.5-foot  channel 
through  these  shoals,  100  feet  wide.    The  work  was  let  to  Mr.  Frank 
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Pidgeon,  jr.,  the  lowest  bidder,  at  38£  cents  per  yard.    Work  was  com 
menced  September  4, 1883,  and  was  completed  December  9, 1883,  during 
whicb  time  19,190  cubic  yards  of  sand  and  gravel  were  excavated. 

Two  cats  were  made,  one  1,400  feet  long,  60  feet  wide,  and  7.5  feet 
deep,  above  Clark's  Spool Tactory  Dock,  and  one  above  Point  Pleasant, 
abreast  of  Lime  Kiln  Dock,  2,370  feet  long,  the  upper  part  60  feet  wide 
and  the  lower  75  feet  wide. 

Daring  this  fiscal  year  a  survey  of  the  Passaic  River,  with  a  view  to 
its  improvement  from  Dundee  to  Paterson,  N.  J.,  was  made  under  act 
of  August  2, 1882,  and  a  report  submitted  April  10, 1884. 

By  act  of  July  5,  1884,  $3,000  were  appropriated,  and  bids  were 
opened  for  the  widening  to  75  feet  of  Middle  Bar  and  Limekiln  Bar, 
dredged  the  previous  year  to  60  feet. 

Richard  Parrott  was  the  lowest  bidder,  at  49  cents  per  cubic  yard  ;  bat 
owing  to  the  lateness  of  the  season,  work  was  not  commenced  under  his 
contract  till  June  10,  1885.  At  the  close  of  the  fiscal  year  the  channel 
atLipiekiln  Bar  had  been  widened  to  75  feet  by  the  excavation  of  1,945 
cubic  yards  of  material. 

The  contract  was  completed  early  in  the  fiscal  year  endtug  Jane  30, 
1886,  after  the  channel  at  Middle  Bar  had  been  widened  to  75  feet,  by 
the  excavation  of  1,029  cubic  yards  of  material.  Some  bowlders  in  the 
draws  of  the  Midland  Railroad  Bridge  were  also  excavated. 

The  recommendation  was  made  last  year  for  $5,000  to  exteud  the  7.5- 
foot  channel  down  to  the  Erie  Railroad  Bridge  at  Newark,  and  $2,250 
was  appropriated  by  act  of  August  5,  1886. 

A  recent  examination  shows  the  channels  to  be  in  good  condition, 
and,  in  view  of  the  smallness  of  the  appropriation  and  the  lateness  of 
the  season,  it  would  be  better  to  wait  till  next  spring  to  see  if  the  ice 
during  the  winter  makes  any  marked  changes  in  the  channels  before 
deciding  where  to  apply  the  appropriation. 

The  extension  of  the  bulkheads  along  the  water-fronts  of  the  city  of 
Newark  seem  to  render  unnecessary  the  dike  projected  at  Middle  Bar. 

In  1882  a  project  was  started  to  put  a  dam  across  the  river  at  Belle- 
ville to  protect  the  interests  of  the  water  supply  of  Jersey  City,  bat  the 
matter  has  been  in  the  hands  of  the  courts  for  several  years  and  noth- 
ing has  been  decided. 

The  commerce  of  the  Upper  Passaic  above  Centre  Street  Bridge  i* 
considerable,  consisting  in  brick,  coal,  lumber,  lime,  cement,  sulphur, 
building-stone,  ice,  and  sundries. 

The  trade  has  materially  increased  of  late  years,  and  reference  may 
be  had  to  the  commercial  statistics  published  in  Annual  Report  Chief 
ef  Engineers  for  1884,  Part  I,  page  739. 

APPROPRIATIONS. 


Date. 


Application. 


Jane  10, 1872     Dredging  at  Belleville  Bur 

Mar.   3,1873     Dredging  at  Rutherford  Park  Bar 

June  23,  1874     Dredging  on  all  the  bars  above  Belleville    

Mar.    3,  1875     Removing  bowlders  at  Rutherford  Park  and  Belleville 

Aug.  14,  1876     Removing  bowlders  at  Rutherford  Park  and  Belleville '  .  It, I 

June  18,  1878     Dredging  at  Holsman's  Bar  and  removing  obstructions 10,  ON 

Mar.    3,  1879  |  Dral^iug  above  Pattsaic 2,0* 

June  14.  1880  ,  Dredging  between  Midland  &  Erie  Railroad  Bridge 2.  m 

Aug.    2.  1882  I do.. 7,001 

July    5,1884  ! do '  **» 

Aug.    5,  1886  •  Allotment !  2,2* 

I  ' 

Total I     "   I2a,» 


Amount  expended,  $123,762.04. 
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Money  statement. 

July  1,  1885,  amount  available $2,272  26 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  ' 

outstanding  July  1,  1885.*. • 2,034  30 

July  1,  1886,  amount  available z 237  96 

Amount  appropriated  by  act  approved  August  5, 1886 2, 250  Of 

Amount  available  for  fiscal  year  ending  June  30,  1887 2, 487  % 

{Amount  (estimated)  required  for  completion  of  existing  project. .   7, 512  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      7,512  0t 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(2)  Below  Newark,  New  Jersey. — In  a  project  of  operations  submitted 
April  18,  18T9,  for  the  Passaic  River,  it  was  recommended  by  General 
(then  Col.)  John  Newton,  Corps  of  Engineers,  that  a  survey  of  the 
river  should  be  made  from  the  Midland  Railroad  Bridge  to  the  mouth, 
as  no  survey  of  it  had  been  made  by  the  Engineer  Department  up  to 
that  time,  except  for  a  short  distance  below  the  Midland  'Railroad 
Bridge. 

The  project  was  approved  by  the  Chief  of  Engineers  May  9, 1879,  and 
thesurvey  was  made  under  General  Newton  in  that  year.  The  report  upon 
the  survey  can  be  found  in  Annual  Report  Chief  of  Engineers  for  1880, 
page  537.  Soon  after  the  report  was  made  the  Board  of  Trade  of  New- 
ark urged  the  deepening  of  the  channel  from  the  Pennsylvania  Railroad 
Bridge  to  the  mouth  of  the  river,  a  distance  of  about  4  miles,  and  over 
which  there  existed  at  that  time  a  minimum  depth  of  about  7  feet  in  a 
narrow  channel.  As  the  commerce  of  Newark  seemed  to  warrant  a 
depth  of  10  feet  in  the  channel,  General  Newton  submitted  the  follow- 
ing estimate  for  obtaining  and  maintaining  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  water  from  the  Pennsylvania  Railroad  Bridge 
to  the  mouth  of  the  river  in  Newark  Bay,  as  follows: 


Locality. 


From  Pennsylvania  Railroad  Bridge 
to  Zinc  Works. 

From  Zlno  Works  to  Toll  Bridge 

From  Toll  Bridge  to  Newark  Bay  . . . 


Application. 


C  28,000  cubio  yards  of  dredging,  at  20  cents 
\  1,500  linear  feet  of  dike,  at  $8 

i  100,000  cubio  yards  dredging,  at  20  cents  .. 
1,200  linear  feet  of  dike,  at  |8 
4.800  linear  feet  of  pile  dike  st  $7.50 

'  168,000  onbic  yards  dredging,  at  20  cents. . 

,  4,300  feet  of  pile  dike,  at  $9 

4,000  feet  of  pile  dike,  at  $12 

Contingencies,  engineering,  Sect 


Amount. 


$5,600 
12,000 
20, 000 
9, 60S 
86,000 
32,600 
38,700 
48,000 
30,375 


Total 232,875 


The  proposed  line  of  dike  from  the  mouth  into  Newark  Bay  did  not 
follow  the  old  channel  to  the  westward  of  Passaic  Light,  but  swung  out 
from  the  right  bank  in  a  gentle  curve  to  the  north  and  east  of  the  light, 
which  would  not  only  increase  the  scour  from  the  Passaic  and  Hacken- 
sack  along  the  new  channel,  but  reach  the  deep  water  of  Newark  Bay 
sooner.  ' 

By  the  act  of  June  14, 1880,  $30,000  were  appropriated  for  this  im- 
provement ;  and,  after  advertisement,  bids  were  opened  for  the  con- 
struction of  2,000  feet  of  the  dike  at  the  mouth,  to  be  built  of  two 
rows  of  creosoted  piles,  set  8  feet  apart  from  center  to  center  and  filled 
with  stone,  the  piles  to  have  a  penetration  of  20  feet,  and  a  contract 
was  let  to  the  lowest  bidder,  Henry  Du  Bois  Sons,  at  $9.25  per  linear 
foot  of  dike. 
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Work  commenced  November  26, 1880,  and  2,002 J  linear  feet  of  it  was 
completed  May  10,  1881.  It  was  built  in  two  sections,  one  of  1,143  and 
tbe  otber  of  859J  feet,  wijh  a  space  of  407£  feet  between  them,  where  its 
line  crossed  the  old  chaunel. 

By  act  of  March  3, 1881,  $50,000  was  appropriated,  but  it  was  decided 
•not  to  commence  dredging  the  channel  along  the  dike  till  the  whole 
2,000  feet  of  dike  should  be  completed.  As  soon  as  the  contract  for 
diking  was  closed,  a  contract  was  let,  after  advertisement,  to  Mr.  E.  M. 
Payu  for  dredging  the  channel  along  the  line  of  the  dike  into  Newark 
Bay,  at  13.9  cents  per  cubic  yard. 

The  dredging  was  begun  May  23,  1881,  and  by  the  close  of  tbe  fiscal 
year  19,263  cubic  yards  of  material  had  been  excavated,  giving  a  chan- 
nel 50  feet  wide  and  10  feet  deep  from  the  8  foot  curve  in  the  river  to 
the  deep  water  in  Newark  Bay.  This  contract  was  closed  August  24, 
1881,  and  under  it  a  total  of  55,999  cubic  yards  had  been  excavated, 
giving  a  channel  10  feet  deep  aud  125  feet  wide. 

On  June  23, 1881,  proposals  were  opened,  after  advertisement,  for  can- 
tinuiug  the  extension  of  the  dike,  and  the  contract  was  awarded  to 
Henry  Du  Bois  Sons,  at  $  13.25  per  linear  foot.  Work  was  commenced 
under  this  contract  October  22,  1881,  and  closed  January  31, 1»82,  dur- 
ing which  time  2,003£  feet  of  dike  was  completed,  giving  ita  total  length 
of  4,0053  feet. 

Bids  were  opened  October  18,  1881,  for  further  dredging  in  tbe  chan- 
nel, and  the  contract  awarded  to  Elijah  Brainard,  the  lowest  bidder,  at 
10$  cents  per  cubic  yam.  Work  under  this  contract  commenced  No- 
vember 14,  1881,  and,  with  a  three  months'  suspension  iu  winter  on  ac- 
count of  ice,  was  still  in  progress  at  the  close  of  the  fiscal  year  ending 
June  30, 1882,  during  which  time  97,853  cubic  yards  of  material  were 
excavated,  giving  a  channel  200  feet  wide  and  10  feet  deep  from  the 
deep  water  of  the  bay  3,900  feet  up-stream.  Work  under  this  contract 
continued  up  to  November  26, 1882,  when  the  contract  was  closed.  The 
total  amount  of  material  excavated  under  it  was  173,986  cubic  yards, 
which  carried  the  channel  with  full  width  and  depth  from  the  bay 
through  the  draws  of  the  Newark  and  New  York  Railroad  Bridge,  and 
the  outlet  into  the  bay  was  wideued  to  400  feet  for  a  few  hundred  feet 

The  act  of  August  2,  1882,  appropriated  $43,000  for  continuing  the 
improvement,  and,  after  advertisement,  sealed  proposals  were  opened 
September  1,  1882,  for  continuing  dredging,  and  the  contract  was 
awarded  to  the  lowest  bidders,  Morris  &  Oumings,  at  22£  cents  per 
yard.  Work  was  begun  October  23, 1882,  and  continued  up  to  and  was 
still  in  progress  at  the  close  of  the  fiscal  year  eudiug  June  30,  1883, 
the  amount  of  material  removed  up  to  that  time  being  55,007  cubie 
yards. 

In  order  to  give  shipping  the  immediate  benefit  of  the  improved  chan- 
nel, the  width  originally  proposed  of  200  leet  was  reduced  to  130  feet 
for  a  distance  of  1,000  feet  above  the  Newark  aud  New  York  Railroad 
Bridge,  and  to  100  feet  for  a  further  distance  of  6,000  feet  up  stream. 

Up  to  the  close  of  this  fiscal  year,  under  the  different  contracts,  a  total 
of  284,992  cubic  yards  of  material  had  been  removed  from  the  channel 
since  the  beginning  of  the  work,  and  ihe  original  amount  estimated  to 
give  a  10-foot  channel  200  teet  wide  from  the  mouth  up  to  the  Pennsyl- 
vania Kailroad  Bridge  was  291,000  cubic  yards,  measured  in  place; 
but  owing  to  the  material  being  measured  in  scows  aud  to  having  to  dig 
a  little  below  the  depth  and  the  side  slopes,  the  origiual  estimate,  it  is 
stated  on  page  573,  Annual  Report  Chief  of  Engiueers  tor  1883,  Part  I, 
would  have  to  be  largely  increased. 
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No  appropriation  was  made  daring  the  fiscal  year  ending  June  30, 
1884,  but  with  the  balance  of  the  appropriation  of  1882  work  was  con- 
tinued under  the  contract  with  Morris  &  Gumings  up  to  May  27,  1*84, 
when  the  contract  expired.  Since  June  30,  1883,  to  that  date  11 0,22 L 
cubic  yards  of  material  were  excavated,  making  a  total  number  of  yards 
removed  from  the  channel  under  it  of  165,228.  With  this  a  channel  10 
feet  deep  and  from  100  to  125  feet  wide  had  been  carried  upstream 
from  the  end  of  last  year's  work  to  the  Pennsylvania  Bridge. 

During  the  winter  of  1883-'84  the  shore  end  of  the  dike  was  damaged 
by  ice,  and  $591.40  were  spent  on  its  repair  by  hired  labor. 

In  his  annual  report  for  1884  Colonel  Gillespie  (then  in  charge)  esti 
mates  that  the  completion  of  the  existing  project  for  dredging  a  200  foot 
channel  in  the  river  10  feet  deepaud  building  5,000  feet  of  dike  opposite 
the  zinc  works  would  cost  $85,000,  but  he  calls  attention  to  the  fact  that 
shoals  existed  in  Newark  Bay  with  less  water  on  them  than  in  the 
dredged  channel  of  the  river,  and  that  if  the  10  foot  channel  were  ex- 
tended down  the  bay  the  cost  would  be,  approximately — 

8,000  feet  of  pile-diking,  at  $12 196,000 

100,000  cubic  yards  dredging,  at  25  cents 25,000 

Total 121,000 

and  that  therefore  $150,000  (exclusive  of  the  $25,000  appropriated  by 
act  of  J  uly  5, 1884)  was  asked  for  to  complete  a  channel  200  feet  wide  and 
10  feet  deep  in  the  river  and  through  the  shoals  in  the  bay. 

This  appropriation  of  July  5,  1884,  was  wholly  applied  to  the  bay. 

After  advertisement, sealed  proposals  wereopened  September  17, 1884, 
and  acoutract  w»s  awarded  to  Henry  i)u  Bois  Sons,  the  lowest  bidder, 
for  building  700  feet,  more  or  less,  of  dike  extension,  at  $18  per  foot,  and 
for  dredging  70,000  cubic  yards,  more  or  less,  from  the  shoal  in  Newark 
Bay. 

Work  on  the  extension  of  the  dike  commenced  November  13,  188 1, 
and  G99  feet  had  been  completed  by  May  15,  1885,  when  the  contract  was 
closed.  This  extension  gave  the  dike  a  total  completed  length  of  4,705 
feet. 

Du  Bois's  contract  for  dredging  was  extended  to  September  1, 1885, 
and  on  the  30th  of  Juue,  1885,  34,509  cubic  yards  of  material  had  been 
excavated,  giving  a  channel  through  the  shoal  of  10  feet  deep  at  mean 
low  water,  100  feet  wide,  and  2,000  feet  long. 

The  dike,  at  a  point  about  2,000  feet  from  the  shore  end,  was  dam- 
aged during  the  winter  by  an  ice-jam,  and  arrangements  were  being 
made  to  have  it  repaired  by  the  contractors. 

No  appropriation  was  made  during  the  year  ending  June  30, 1886,  but 
with  the  balance  of  the  appropriation  of  1884  dredging  the  shoal  in  the 
bay  was  continued  under  the  contract  in  force  up  to  December  19, 18S5. 
during  which  time  ^S,056  cubic  yards  were  excavated,  making  a  total 
excavated  from  this  shoal  uuder  the  contract  of  62,565  cubic  yards,  and 
giving  a  channel  through  the  shoal  of  2,000  feet  loug,  200  feet  wide,  and 
10  feet  deep,  so  that  10  feet  at  mean  low  water  could  be  carried  up  to 
Newark  Bay  and  up  the  Passaic  Kiver  to  the  Pennsylvania  Railroad 
Bridge  in  Newark. 

The  repairs  necessary  to  the  dike  mentioned  in  1885  were  made  by 
hired  labor  at  a  cost  of  $1,309.6.>.  Of  the  existing  project,  at  the  close 
of  the  fiscal  year  ending  June  30,  1886,  the  following  work  remained  to 
be  done : 

Extension  of  the  dike  in  Newark  Bay  7,300  feet,  and  a  light  extension 
1,000  feet  long  built  at  the  head  of  the  dike  to  protect  the  bank. 
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The  dike  in  the  river  opposite  the  zinc  works,  5,000  feet  long,  has  not 
been  commenced,  and  the  channel  from  the  Newark  and  New  York 
Railroad  Bridge  up  to  the  Pennsylvania  Railroad  Bridge,  which  now  has 
a  width  of  from  100  to  130  feet,  should  be  dredged  to  full  width  of  200 
feet.     The  estimated  cost  of  this  work  is  given  in  1884  as  #125,000. 

A  recent  examination  shows  the  dike  and  the  channels  to  be  in  good 
condition,  and  the  allotment  of  $24,000  from  the  appropriation  of 
August  5,  1886,  for  this  part  of  the  river  and  the  bay  will  be  applied  to 
extending  the  dike  in  Newark  Bay  southward,  at  ruling  rates  hereto- 
fore. This  amount  should  build  about  1,000  feet,  and  leave  a  little  over 
for  any  contingencies  that  may  arise. 

The  city  of  Newark  has  a  population  of  150,000  persons  and  has  1,400 
manufacturing  establishments. 

The  commerce  of  the  river  has  slightly  increased  since  the  improve- 
ment commenced,  and  is  done  mostly  in  vessels  drawing  over  10  feet, 
and  steamboats. 

Id  1£82,  22,000  vessels  passed  the  draw  of  the  Newark  and  New  York  Railroad,  with 
freight  worth  $1,000,000. 

In  1883,  20.581  vessels  passed  the  draw  of  the  Newark  and  New  York  Railroad,  with 
freight  worth  $1,000,000. 

In  1884,  22,9c6  vessels  passed  the  draw  of  the  Newark  and  New  York  Railroad,  with 
freight  worth  $1,200,000. 

During  the  past  two  years  it  has  been  said  to  be  about  the  same. 

APPROPRIATIONS. 


Date.  Application. 


-i- 


June  H,  1880  .. 
March  3,  1881.. 
August  2,  1882 
July  5.  1884... 
August  5,  1886. 


$30,009 


Building  4.00C  feet  of  dike  at  the  mouth 

Dredging  at  the  mouth  and  up  the  river 50,000 

Dredging  in  the  river 43,000 

Building  689  feet  of  dike  at  mouth  and  dredging  in  Newark  Bay I  25, 000 

Allotment 77. H«» 

,  ltt,* 


i 


Amount  expended,  $147,427.18. 

The  original  estimate  was  $232,875. 

But  this  did  not  include  the  $121,000  estimated  to  be  required  in  the 
modified  estimate  of  1884  for  continuing  the  improvement  through  the 
shoal  in  Newark  Bay. 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry  ;  nearest  light-boose,  Passaic  Light,  at  the  lower  end  of  the  dike  in  Newark 
Bay.  Fort  Tompkins  is  the  nearest  fort.  Amount  of  revenue  collected  daring  the 
fiscal  year  ending  June  30,  1886,  $2,326.70. 

Money  statement. 

July  1,  1885,  amount  available $6,711  12 

July  1,  I  £86,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 6,138  30 

July  1,1886,  amount  available 572  S 

Amount  appropriated  by  act  approved  August  5,  1886 24, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 24, 572  83 

{Amount  (estimated)  reauired  for  completion  of  existing?  project 181 , 875  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,18^8  125, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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C,  plans  for , 

Bridge  across  Alabama  River  at  Selma,  Ala 

Bridge  across  Mississippi  River  at  Keitbsburg,  111 

Bridge  across  Mississippi  River  at  Minneapolis,  Minn.. 

Bridge  across  Ohio  River  at  Cairo,  111 
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Bridging  navigable  waters  of  the  United  States 

Bridgeport  Harbor,  Conn.,  improvement  of 
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Broadkiln  River,  Del.,  improvement  of 

Brown,  Fort.  Tex.,  protection  of  river  bank  at 

Brunswick  Harbor,  Ga.,  improvement  of 
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Buttermilk  Channel,  New  York  Harbor,  improvement 
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Subject. 


Escambia  River,  Ala.,  and  Fla.,  improvement  of 

Estimates  for  surveys  and  examinations,  and  contin- 
gencies of  rivers  and  harbors 

Explorations  and  reconnaissances  in  military  divisions 
and  departments 

Explorations  and  reconnaissances,  estimates  for,  in 
military  divisions  and  departments • 

F. 

Fairport  Harbor  (Grand  River),  Ohio,  improvement  of. 

Falls  of  Saint  Anthony,  Minn.,  preservation  of 

Falls  of  the  Ohio  River,  improvement  of,  navigation  at 

Feather  River,  CaL,  improvement  of 

Fernandina  and  Saint  John's  River,  Fla.,  deepening 

the  inside  passage  between 

Fish  ways  at  Great  Falls  of  Potomac  River 

Flint  River,  Ga.,  improvement  of 

Flushing  Bay,  N.  Y.,  improvement  of 

Fort  Brown,  Tex.,  protection  of  river  bank  at 

Fortifications,  report  of  special  board  on 

Fox  and  Wisconsin  rivers,  improvement  of 

Frankfon}  Creek,  Pa7  improvement  of...... 

Frankfort  Harbor,  Mich.,  improvement  of 

French  Broad  River,  N.  C. ,  improvement  of 

French  Broad  River,  Tenn.,  improvement  of 

G. 

Galveston, Tex.,  defenses  of 

Galveston  Bay,  ship  ohannel  in,  improvement  of 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to  . 

Gasconade  River,  Mo.,  improvement  of 

Gedney's  Channel,  New  York  Harbor,  N.Y 

Georgetown  and  Washington  harbors,  D.  C,  improve- 
ment of  

Georgetown  Harbor,  S.  C,  improvement  of % 

Goose  Rapids,  Red  River  of  the  North,  Minn,  and  Dak. 

Gowanns  Bay,  N.  Y.,  improvement  of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Marais,  Mich.,  harbor  of  refuge  at 

Grand  Marais,  Minn.,  improvement  of,  harbor  at 

Grand  River,  Mioh.;  improvement  of 

Grass  River,  N.  Y. ,  improvement  of,  at  Massena 

Great  Kanawha  River,  W.  Va.,  improvement  of 

Great  Kanawha  River,  W.  Va.,  construction  of  harbor 

of  refuge  at  month  of 

Great  Pee  Dee  River,  S.  C,  improvement  of 

Great  Sodns  Harbor,  N.  Y. ,  improvement  of 

Green  Bay,  Wis. .  improvement  of  harbor  at 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of 

Green  port  Harbor,  N.  Y. ,  improvement  of 

Guy andotte  River,  W.  Va. ,  improvement  of 

O. 

Hampton  Roads,  Va.,  defenses  of 

Harbor  of  refuge,  Block  Island,  R.  I.,  construction  of  . 
Harbor  of  refuge,  Bell  River,  Mich.,  construction  of. .. 
Harbor  of  refnge  near  Cincinnati,  Ohio,  construction  of. 

Harbor  of  refnge,  Grand  Marais,  Mich 

Harbor  of  refnge,  Great  Kanawha  River,  W.  Va.,  con- 
struction of 
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275 
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292 

1646 

275 
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Subject. 


Harbor  of  refuse,  Lake  Pepin,  Mississippi  River,  con- 
struction of 

Harbor  of  refuge,  Milwaukee  Bay,  construction  of 

Harbor  of  refuge,  Portage  Lake,  Lake  Michigan,  con- 
struction of...... .................................. 

Harbor  of  refuge,  Sand  Beach,  Lake  Huron 

Harbor  of  refuge,  Sandy  Bay,  Cane  Ann,  Mass.,  con- 
struction of 

Harbor  of  refuge,  8tonington,  Conn.,  construction  of. 

Harbor  of  refuge,  Sturgeon  Bay  Canal,  Wis.,  construc- 
tion of 

Harbor  of  refuge,  Wood's  Holl,  Mass.,  construction  of. 

Harlem  River,  N.  Y.,  improvement  of 

Hay  Lake  Channel,  Saint  Mary's  River,  Mich.,  im- 
provement of 

Hell  Gate,  N.  Y.,  improvement  of  navigation  at...... . 

Hennepin  Canal,  additional  surveys  of 

Hiawassee  River,  Tenn.,  improvement  of 

Horn  Island  Pass,  Miss.,  improvement  of 

Housatonic  River,  Conn.,  improvement  of 

Hudson  River,  N.  Y.,  improvement  of 

Humboldt  Bay  and  Harbor,  CaL ,  improvement  of 

Huron  Harbor,  Ohio,  improvement  of 

Hyannis  Harbor,  Mass.,  Improvement  of 

I. 

Ice-harbor  at  Belle  River,  Mich.,  construction  of 

Ice  -harbor,  near  Cincinnati,  Ohio,  construction  of 

Ice-harbor  at  head  of  Delaware  Bay 

Ice-harbor  at  Dubuque,  Iowa 

Ice-harbor  at  Marcus  Hook,  Pa.,  construction  of 

Ice-harbor  at  mouth  of  Muskingum  River 

Ice-harbor  at  Newcastle,  Del 

Illinois  River,  improvement  of 

Indian  River,  Del.,  improvement  of 

Inland  navigation  from  New  Berne  to  Beaufort,  N.  C, 

improvement  of 

Inside  passage  between  Fernandina  and  Saint  John's 

River,  Fla.,  improvement  of 

J. 

James  River,  Va.,  improvement  of 

Jetties  at  South  Pass  of  the  Mississippi  River,  inspec- 
tion of. 

Jonesport,  Me.,  improvement  of  Moos-a-bec  Bar  at.... 

K. 

Kanawha  River,  Great,  improvement  of 

Eanawaha  River,  Great,  construction  of  harbor  of 

refnge  at  mouth  of 

Kanawha  River,  Little,  improvement  of 

Kennebec  River,  Me.,  defenses  of 

Kennebunk  Ri  ver,Me. ,  improvement  of 

Kenosha  Harbor,  Wis. ,  improvement  of 

Kent  Island  Narrows,  Md.,  improvement  of 

Kentucky  River,  Ky .,  improvement  of 

Kentucky  River,  Ky.,  operating  and  keeping  in  repair 

lock  and  dams  on 

Kewaunee  Harbor,  Mich.,  improvement  of 
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Subject. 


Keyport  Harbor,  N.  J.,  improvement  of 

Key  West,  Fla.,  defenses  or 

Key  West,  Fla.,  improvement  of  harbor  at 

I*. 

La  Fonrohe  Bayou,  La.,  improvement  of 

La  Grange  Bayon,  Fla.,  improvement  of 

Lake  Bisteneaa,  La.,  improvement  of 

Lake  City,  Minn.,  construction  of  harbor  of  refuge  at.. 

Lake  Huron,  harbor  of  refuge  on,  at  Sand  Beach,  Mich. 

Lakes,  northern  and  northwestern,  issue  of  charts  of.. 

L'Anguille  River,  Ark  ,  improvement  of 

Laws  of  Forty-ninth  Congress,  first  session,  affecting 
Corps  of  Engineers 

Leonard  town  Harbor,  Md.,  improvement  of 

Lewes,  Del.,  construction  of  piers  at 

Little  Harbor,  at  Portsmouth,  N.  H.,  improvement  of.. 

Little  Kanawha  River,  W.  Va.,  improvement  of 

Little  Narraganaett  Bay,  R.  I.,  and  Conn.,  improve- 
ment of 

Little  Sodus  Harbor,  N.  Y.,  improvement  of.... 

Little  Tennessee  River,  improvement  of 

Loggy  Bayou,  La.,  improvement  of 

Louisville  and  Portland  Canal,  operating  and  main- 
taining  

Lower  Clearwater  River,  Idaho,  improvement  of 

Lower  Willamette  and  Columbia  rivers,  Oreg.,  im- 
provement of 

Lubec  Channel,  Me.,  improvement  of '.... 

Ludington  Harbor,  Mich.,  improvement  of.... 

Lynn  Harbor,  Mass.,  improvement  of 

M. 

* 

Maiden  River,  Mass. ,  improvement  of 

Mamaroneck  Harbor.  N.  V .,  improvement  of 

Manasquan  River,  N.  J.,  improvement  of 

Manatee  River,  Fla.,  improvement  of 

Manistee  Harbor,  Mich. ,  improvement  of 

Manistique  Harbor,  Mich. ,  improvement  of 

Manitowoc  Harbor,  Wis.,  improvement  of 

Mantua  Creek,  N.  J.,  improvement  of 

Maps,  military  and  geographical,  preparation  of 

Marcus  Hook,  Pa.,  improvement  of  ice-harbor  at 

Marquette  Harbor,  Mich.,  improvement  of 

Matagorda  Bay,  Tex.,  improvement  of  entrance  to.... 

Mattaponi  River,  Va. ,  improvement  of 

Mattawan  Creek,  N.  J.,  improvement  of 

Maurice  River,  a .  J. ,  improvement  of 

Meeker's  Island,  Minn.{  lock  and  dam  at 

Meherrin  River,  N.  C,  improvement  of 

Menomonee  Harbor,  Mich,  and  Wis.,  improvement  of . 

Merrimao  River,  Mass. ,  improvement  of 

Michigan  City  Harbor,  Ind.,  improvement  of 

Military  and  geographical  maps  printed 

Milford  Harbor,  Conn.,  improvement  of 

Milwaukee  Bay,  construction  of  harbor  of  refuge  at. .. 

Milwaukee  Harbor,  Wis.,  improvement  of 

Minnesota  River,  Minn.,  improvement  of 

Mispillion  Creek,  Del.,  improvement  of 

Mississippi  (Lower)  and  Missouri  rivers,  operations  of 
snag-boats  on 
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SUBJBCT. 


Mississippi  River: 

above-Falls  of  Saint  Anthony,  improvement  of.... 

at  Dee  Moines  Rapids,  improvement  of 

at  Dubuque,  Iowa,  improvement  of 

at  Falls  of  Saint  Anthony,  improvement  of. 

at  Xiake  Pepin,  construction  of  harbor  of  refuge. . . 

at  Meeker's  Island,  Minn,,  construction  of  lock  and 

dam 


at  Rock  Island  Rapids,  improvement  of 


between  the  mouths  of  the  Illinois  and  Ohio  rivers, 
improvement  of 

from  Dee  Moines  Rapids  to  mouth  of  Illinois  River, 
improvementof 

from  Saint  Paul  to  Des  Moines  Rapids,  improve- 
ment of 

improvement  of  South  Pass,  inspection  of 

reservoir  at  sources  of 

snag-boats  on,  operations  of 

Upper,  operations  of  snag-boats  on 

water-gauges  on 

Mississippi  River  Commission,  report  of. •• 

Mississippi  Sound,  defense  of. 

Missouri  River : 

between  Sioux  City  and  Fort  Benton,  improve- 
ment of  

snag-boats  on,  operations  of 

Missouri  River  Commission,  report  of 

Mobile,  Ala.,  defenses  of 

Mobile  Harbor,  Ala.,  improvement  of 

Motolumne  River,  CaL,  improvement  of 

Montragahela  River,  improvement  of 

Monongahela  River,  operating  and  care  of  look  and 

dam  No.  9 

Monroe  Harbor,  Mich.,  improvement 

Moose-a-beo  Bar,  Jonesport,  Me.,  improvement  of. .. .. 
Mount  Vernon,  Va.,  improvement  of  channel  at. ...... 

Movable  dam  at  Davis  Island,  Ohio  River 

Muscle  Shoals  Canal,  Tennessee  River,  construction  of. 

Muskegon  Harbor,  Mich.,  improvement  of 

Muskingum  River,  construction  of  ice-harbor  at 

Muskingum  River,  Ohio,  improvement  of. 

Muskingum  River,  Ohio,  examination  and  survey  of.. 

N. 

Nantucket  Harbor,  Mass.,  improvement  of ...... ...... 

Narragansett  Bay,  defenses  of , 

Narragansett  Bay,  R.  I.,  improvement  of 

Neabsco  Creek,  Va.,  improvement  of 

Neches  River,  Tex.,  improvement  of 

Neuse  River,  N.  C,  improvement  of 

New  Bedford,  Mass.,  defenses  of 

New  Berne  and  Beaufort,  N.  C,  inland  navigation  be- 
tween, improvement  of 

Newburyport  Harbor,  Mass.,  improvement  of 

New  Castle,  Del.,  ice-harbor  at 

New  Haven  Harbor,  Conn.,  construction  of  break- 
water at 

New  Haven  Harbor,  Conn.,  defenses  of 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London  Harbor,  Conn.,  defenses  of 

New  London  Harbor,  Conn.,  improvement  of 

New  Orleans,  La.,  defenses  of 
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SUBJECT. 


Newport  Harbor,  R.  L,  improvement  of 

New  River,  N.  C,  improvement  of 

Hew  River,  Va.,  and  W.  Va.,  improvement  of..... .... 

New  Rochelle  Harbor,  N.  T.,  improvement  at....  ...... 

Newtown  Creek,  N.T..  improvement  of 

New  York  Harbor,  defenses  of 

New  York  Harbor,  Gedney'e  Channel  in,  improvement 
of 


Niagara  River,  N.  Y., improvement  of 

Nomini  Creek,  Va.,  improvement  of 

Nootsaok  River,  Wash.,  improvement  of • 

Norfolk  Harbor,  Va.,  and  its  approaches,  improvement 
of 


Northern  frontier,  defenses  of 

Northern  and  Northwestern  Lakes,  issue  of  oharts  of.. 
North  Landing  River,  Va.,  and  N.  C,  improvement  of. 
North  River  Bar,  Currituck  Sound,  N.  C.v  improve- 
ment of 

Norwalk  Harbor,  Conn.,  improvement  of...... 

Nottaway  River,  Va. ,  improvement  of.... — 

Noxubee  River,  Miss.,  improvement  of.......... 


O. 

Oakland  Harbor,  CaL,  improvement  of 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of..... 

Obstructions  to  navigation,  remarks  on  removal  of . .. 

Oomulgee  River,  Ga.,  improvement  of........... 

Oconee  River,  Ga.,  improvement  of .... ....  .•••• 

Oconto  Harbor,  Wis.,  improvement  of 

Office  of  the  Chief  of  Engineers 

Officers  of  the  Corps  of  Engineers,  number  of  duties  of 

Ogdensburg  Harbor,  N.  Y.,  improvement  of 

Ohio  River,  construction  of  ice-harbor,  near  Cincin- 
nati  

Ohio  River,  Davis  Island  look  and  dam 

Ohio  River,  improvement  of  Indiana  Chute  at  Falls  of 

Ohio  River,  improvement  of 

Ohio  River,  improvement  of  falls  of 

Olcott  Harbor,  N.  Y.,  improvement  of 

Old  Town  Creek,  Miss.,  improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oostenaula  River,  Ga.,  improvement  of 

Osage  River,  Mo.  and  Kans.,  improvement  of 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt.,  improvement  of 

Ouachita  River,  La.  and  Ark.,  improvement  of 


P. 


Pamplioo  River,  N.  C,  improvement  of.... 

Pamunky  River,  Va. ,  improvement  of 

Pasoagoula  River,  Miss.,  improvement  of 

Pasca^oul*  River,  Miss.,  from  Moss  Point  to  anchor- 
age in  bay,  examination  and  survey  of 

Passaic  River,  N.  J.,  above  Newark,  improvement  of. .. 

Passaic  River,  N.  J.,  below  Newark,  improvement  of  . 

Pass  Cavallo  Inlet,  Tex.,  improvement  of 

Patapsco  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  I.,  improvement  of 

Pawtuoket  River,  R.  I.,  improvement  of 

Pearl  River,  Miss.,  improvement  \>f,  between  Edinburg 
and  Carthage 
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Subject. 


Pearl  River,  Mies.,  improvement  of,  below  Jackson... 

Pearl  River,  Miss.,  improvement  of,  from  Jackson  to 
Carthage 

Pease  Creek, Fla.,  improvement  of 

Pee  Dee  River,  Great,  8.  C,  improvement  of 

Penobscot  River,  Me.,  defenses  of 

Penobscot  River,  Me.,  improvement  of. 

Pensacola  Harbor,  Fla.,  defenses  of. 

Pensacola  Harbor,  Fla..  improvement  of.... 

Pensaukee  Harbor,  Mien.,  improvement  of 

Pentwater  Harbor,  Mich.,  improvement  of 

Philadelphia  Advisory  Harbor  Commission 

Philadelphia,  Pa.,  defenses  of 

Pier  at  Lewes,  Del.,  construction  of 

Plattsbnrg  Harbor,  N.  Y.,  improvement  of. 

PI  y  month  Harbor,  Mass. ,  improvement  of 

Portage  Lake,  Mioh.,  construction  of  harbor  of  refuge 
at 

Port  Chester  Harbor,  N.  Y.,  improvement  of.... , 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Jefferson  Harbor,  L.  L,  N.  Y.,  improvement  of .. 

Portland  Harbor,  Me.,  defenses  of 

Portland  Harbor,  Me. ,  improvement  of. , 

Portsmouth  Harbor,  N.  H.,  defenses  of 

Portsmouth  Harbor,  N.  H.,  improvement  of. .....'.... 

Port-warden's  line  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  Improvement  of , 

Post  and  depot  at  Willets  Point 

Potomac  River,  improvement  of,  in  vicinity  of  Wash- 
ington, D.  C , 

Potomac  River,  fish  -ways  at  Great  Falls  of.... , 

Potomac  River  at  Mount  Vernon , 

Providence  River,  R.  I. ,  improvement  of , 

Provincetown  Harbor,  Mass.,  improvement  of 

Public  buildings  and  grounds,  District  of  Columbia 

Pultney  ville  Harber,  N.  Y.,  improvement  of , 

Raccoon  River,  N.  J.,  improvement  of...—. 1., 

Racine  Harbor,  Wis,,  improvement  of 

Rahway  River,  N.  J.,  improvement  of 

Ran  cocas  River,  N.  J.,  improvement  of 

Rank  and  duties,  officers  of  Engineers 

Rappahannock  River,  Va.,  improvement  of 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  River,  N".  J.,  improvement  of 

Reconnaissances  and  explorations  and  estimates  for.. , 

Red  River,  La.,  improvement  of 

Red  River  of  the  North,  improvement  of 

Red  River  of  the  North,  construction  of  lock  and  dam 

at  Goose  Rapids 

Red  rood  Harbor,  Cal.,  improvement  of 

Reservoirs  at  sources  of  the  Mississippi  River  and  its 

tributaries,  construction  of. 

Reservoirs  at  sources  of  the  Mississippi  River  and  its 

tributariesjsurveys  for 

Rio  Grande,  Tex.,  protection  of  river  banks  at  Fort 

Brown 

River  and  harbor  improvements 

Roanoke  River,  N.  C,  improvement  of 

Rook  Island  Rapids,  Mississippi  River,  improvement  at. 
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Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  La.  and  Tex.,  improvement  of 

Sackett's  Harbor,  N.  Y.,  improvement  of 
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Saint  Mary's  Falls  Canal  and  Saint  Mary's  River, 

Mich.,  improvement  of. 

Saint  Mary's  Falls  Canal,  Mich.,  dry-dock  at 

8aint  Mary's  Falls  Canal,  Mich.,  operating  canal  at. .. 
Saint  Mary's  River,  Mich.,  improvement  of  Hay  Lake 
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Snake  River,  Wash.,  improvement  of 

Snohomish  River,  Wash. ,  improvement  of 

Snoqualmie  River,  Wash. ,  improvement  of 

Sodns  Harbor,  N.  Y.,  Great,  improvement  of 

Sodns  Harbor,  N.  Y.,  Little,  improvement  of 
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Sonth  Haven  Harbor,  Mich.,  improvement  of 
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ment at  

Sonthport  Harbor,  Conn.,  improvement  of.... 

Sonth  River,  N.  J.,  improvement  of 
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Trinity  River,  Tex.,  improvement  of 
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V. 


Umpqua  River.  Oreg.,  improvement  of , 

Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash., 

improvements  of 

Upper  Mississippi  River,  operations  of  snag-boats  on.. 

Upper  Thoroughfare,  Deal's  Island,  and  main 

Upper  Willamette  River,  Oreg.,  improvement  of 

Urbana  Creek,  Va.,  improvement  of 
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Vermillion  Harbor,  Ohio,  improvement  of 

Volusia  Bar,  Lake  George,  Fla.,  improvement  of 


Wabash  River,  Ind.,  improvement  of 

Waecemaw  River,  N.  C,  improvement  of 

Waohita  River,  Ark.  and  La.,  improvement  of 

Waeissa  River,  Fla.,  examination  and  survey  of 
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